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surfa(;k  water  supply  of  new  England,  190()/ 


H.  K.  Barrows, 
District  hydrographer.^ 


INTRODUCTION. 

SCOPE   OF   WORK. 

The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
country  the  increase  in  the  population  of  cities  and  towns  makes  nec- 
essary additional  water  supplies  for  domestic  and  industrial  uses,  in 
procuring  which  both  the  quantity  and  the  quality  of  the  water  that 
may  be  obtained  must  be  considered.  The  location  of  manufacturing 
plants  may  depend  largely  on  the  water-power  facilities  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  power  have  led  to  the  utilization  of  water  powers  for 
the  operation  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  some  distance  from  the 
places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the  con- 
ditions affecting  that  flow.  This  knowledge  should  be  based  on  data 
showing  both  the  total  flow  and  the  distribution  of  the  flow  through- 
out the  year,  in  order  that  normal  fluctuations  may  be  provided  for 
As  the  flow  of  a  stream  is  variable  from  vear  to  year,  estimates  of 
future  flow  can  be  made  only  from  a  study  of  observ^ations  covering 
several  years.     The  rapid  increase  in  the  development  of  the  water 

a  This  report  contains  information  similar  to  that  publisliod  in  prnvious  y<'nrs  undiT  titl»>  "Report 
on  the  Progress  of  Stream  Measurpmonts." 

*  The  data  were  collected  under  tho  dln-ctlon  of  H.  K.  Barrows,  assiateil  l)y  T.  W.  Norcross.  A.  D. 
Butterfleld,  O.  M.  Brett,  R.  A.  Mention,  and  F.  E.  Pressey. 

The  data  were  prepared  for  publication  undortho<lirectionof  JohnC.  Hoyt,  ii.ssiste<l  ])y  R.  H.  Bolster, 
Robert  FoUanabee,  J.  E.  Stewart,  F.  F.  Ilenshuw.  and  11.  I),  i'adgott. 
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8  SURFACE   WATER   SUPPLY,   1906. 

resources  of  the  United  States  has  caused  a  great  demand  by  engineers 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  generally 
reaUzed  that  the  failure  of  many  large  power,  irrigation,  and  other 
projects  has  been  due  to  the  fact  that  the  plans  were  made  without 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value;  it*is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province  of 
the  State  authorities.  The  United  States  Geological  Survey  has, 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  any 
stream,  the  work  on  that  stream  is  discontinued.  The  order  in 
which  the  streams  are  measured  is  determined  by  the  degree  of  their 
importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PL  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows. 

Walcr-Supply  and  Irrigation  Papers  on  surface  water  supply,  190t>, 

201.  Surface  water  supply  of  New  England,  1906.     (Atlantit!  <oa.st  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  llaritan,  and  Delawan^  river  drain- 

ages, 1900. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susijuelianna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  ca^stcrn  Gulf  of  Mexico 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  <lrainage8, 
1906. 
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resources  of  the  United  States  has  caused  a  great  demand  by  engineers 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  generally 
realized  that  the  failure  of  many  large  power,  irrigation,  and  other 
projects  has  been  due  to  the  fact  that  the  plans  were  made  without 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value;  it*is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province  of 
the  State  authorities.  The  Unites!  States  Geological  Survey  has, 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carr^'ing  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  any 
stream,  the  work  on  that  stream  is  discontinued.  The  order  in 
which  the  streams  are  measured  is  determined  by  the  degree  of  their 
importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows. 

Watcr-Supply  and  Irrigation  Papers  on  surface  uniter  supply,  1900. 

201.  Surface  water  supply  of  New  England,  190G.     (Atlantic  coui^t  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delawan^  riv(T  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middh*  Atlantic  States,  190().     (Suscjuohanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainajjes.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  drainages, 

1900. 
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206.  Surface  water  supply  of  the  Great  Lakeii  and  St.  lAwrence  Rivpr  drainages,  1906, 

207.  Surfat.'f^  water  supply  of  the  upper  MistiiBsippi  River  an<l  Hudeon  Buy  draiiiages, 

1906. 

208.  Surface  water  supply  of  the  Missouri  River  drainage.  1906. 

209.  Surface  water  supply  of  the  lower  wefltem  Misnissippi  River  drainage,  1906, 

210.  .Surface  water  supply  of  the  wpslem  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  almve  Yuma.  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  (ireat  Banin  and  Pacific  Ocean 

draioages  in  (ilifomia  and  Colorado  RiviT  draiiii^  below  Yuma.) 
21'1.  Surface  water  supply  tJ  the  North  Pai'ifie  Coact  ilrainage,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such  records 
up  to  and  inchiding  190.1  has  been  published  in  Water-Supply  Paper 
No.  119.  The  following  table  gives,  by  years  and  primarj-  drainage 
basins,  the  numbers  of  the  papers  on  surface  water  supply  pubUshed 
from  1*)0I  to  1906: 

yumhrri  o/  WalrrSiipply  Paperi  runtaininy  rfgidlK  (if  ilream  melaiiTemcnli,  1901-1900." 


Huehuina,  QuDpowder. 


Palapira,  Potomac.  Jampit, 
,  ana  Altamatiarlvrri  iiiari 


i,  Rril,  and  Jowrr 


"  [  lin  }  '"  I     ^' 


IT  iralnugp,  ah 
Bin  <lralna^. .. 


<•  Reports  contalninEdt 


I>EFINITION8. 


The  volume  of  water  flowing  in  a  stream — the  "nm-off"  or  "dis- 
chai^e" — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  maj'  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet  per 
square  mile,  and  (2)  those  which  represent  the  actual  quantity  of  water, 


10  SURFACE    WATER   SUPPLY,   1906. 

as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be  defined  as 
follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

"Gallons  per  minute''  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an 
orifice  1  inch  square  under  a  head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniforuily  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPLANATION    AND    USE    OF   TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1 .  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
the  changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measuromonts  made  during  the  year,  including  the  date,  name  of  the 
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hydrographer,  width  and  area  of  cross  section,  gage  height,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
Survey  are  based  on  the  data  available  at  the  time  they  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data 
are  available. 

The  rating  table  gives  the  discharge  in  second-feet  correspondmg  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum'* 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column 
of  "Minimum"  the  quantity  given  is  the  mean  flow  for  the  daj'^  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean''  is 
the  average  flow  for  each  second  during  the  month.  Upon  this  the 
computations  for  the  remaining  columns,  which  are  defined  on 
page  10,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preliminary  estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
flow  is  of  primary  importance.  Therefore  for  the  principal  stations 
tables  have  been  preparer!  showing  the  horsepower  that  can  be  devel- 
oped at  various  rates  of  flow,  and  the  length  of  time  that  these  rates 
of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  sufficient  significant  figures  have  been  used  so 
that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed  1 
per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  used. 
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In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  gaging 
stations  and  the  amount  of  data  collected.  Every  effort  poasible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  high 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicat- 
ing the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5  per  cent;  good,  to  witliin  10  per  cent;  fair,  to  within 
15  per  cent;  approximate,  to  \\ithin  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydraulic 
computations : 

1  second -fcx)t  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-fcxjt  equals  40  Arizona  miner's  inches. 

1  stK!ond-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  046,272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 
1  second-foot  for  one  year  t^quals  31,536,000  cubi(*  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  for  onci  day  covers  1  square  mile  0.03719  inch  deep. 
1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 
1  second  foot  for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 
1  8ecrm(l-f<H)t  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 
1  HCH-ond-f(K)t  for  one  31-<lay  month  covers  1  square  mile  1.153  inches  deep. 
J  .ciocond-foot  for  one  day  equals  1.983  acre-feet. 
1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 
1  se('on(l-f<K)t  for  one  29-day  month  equals  57.52  acre-feet. 
1  second-foot  for  one  30-day  month  cfpials  59.50  acre-feet. 
1  secon<l-f<jot  for  one  31-day  month  equals  61.49  acre- feet. 
100  California  miner's  inches  equal  18.7  United  States  gallons  per  second. 
100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 
1(X)  California  miner's  inch(^  for  one  day  ecjual  4.96  acre-feet. 
100  (V)lorado  miner's  inches  cK^ual  2.60  second-feet. 

100  Colorado  miner's  inches  e<iual  19.5  United  States  gallons  per  second. 
100  Colorado  piiner's  inches  equal  104  California  miner's  inches. 
J(X)  Colorado  min<»r's  inches  for  one  day  equal  5.17  acre-feet. 
100  United  Slates*  gidlons  per  minute  e<|ual  0.223  second-feet. 
JOO  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-f<.>ot. 
1,000,000  United  Slat(^  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre-feet. 
1,000,000  cubic  feet  equal  22.95  acre-feet. 
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1  acre-foot  equals  325,850  galloTu. 

1  inch  deep  on  1  square  mile  (?quals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  met<T. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  8ec(>iKl-f{K)t. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

IJ  horseiK)wer  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:*^  -''        ,,-      —     =net  horsepower  on  water 
wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODS   OF   MEASURING   STREAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for 
publication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydro- 
graphic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of  Stream 
Measurements).  In  order  that  those  who  use  this  report  may  readily 
bexjome  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes:  (1)  Those  with  permanent  beds;  (2)  those  with 
beds  which  change  only  during  extreme  low  or  high  water;  and  (3) 
those  with  constantly  shifting  beds.  In  determining  the  daily  flow 
special  methods  are  necessary'  for  each  class.  The  data  on  which  the 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  the  use  of  Chezy^s  and  Kutter's  fornmlas;  (2)  by  means  of  a  weir, 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends 
on  the  local  physical  conditions,  the  degree  of  accurac}^  desired,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the 
coefficients  to  be  used  in  the  Chezy  formula,  v  =  Cx/Rs.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coefficient  n  which  appears  therein.     The 
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results  obtained  by  the  slope  method  are  in  general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  th^  value  for  n  to  be  used  in  Kutter's  formula.  The 
most  common  use  of  this  method  is  in  estimating  the  flood  discharge 
of  a  stream  when  the  only  data  available  are  the  cross  section^  the 
slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  gen- 
eral conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best  facili- 
ties for  determining  flow.  If  dams  are  suitably  situated  and  con- 
structed, they  may  be  utilized  for  obtaining  reliable  measurements  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (b) 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests  which  are  kept  free  from  obstructions  caused  by  floating  logs 
or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in 
Q  =  c  h  7t*,  or  some  similar  standard  weir  formula,  are  kno^n  (see 
Water-Supply  Papers  Nos.  180  and  200*») ;  (f)  either  no  flashboardsor 
exceptional  care  in  reducing  leakage  through  them  and  in  recording 
their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation,  and  part  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  uses.  Tliis  water  is  measured  and  added  to  that  passing  over 
the  dam.  To  insure  accuracy  in  such  .determinations  of  flow,  the 
amount  of  water  diverted  should  be  reasonably  constant.  Further- 
more, it  should  be  so  diverted  that  it  can  be  measured,  either  bv  a 
weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of 
standard  make,  or  which  have  been  rated  as  meters  under  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad- 
crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
tions arc  good,  the  cooperation  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 


a  Wat«r-Supply  Paper  No.  20()  replaces  No.  LW,  the  edition  of  which  has  been  ezhauat^d. 
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A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  the  period  of  ice  and  floods  and  the  disad- 
vantages of  uncertainty  of  coefficient  to  be  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of 
bed,  and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of 
the  water  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements,  in  order 
that  the  data  may  have  the  required  degree  of  accuracy.  Their  essen- 
tial requirements  are  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion; where  there  are  no  cross  currents,  backwater,  or  boils;  where  the 
bed  of  the  stream  is  reasonably  free  from  large  projections  of  a  per- 
manent character,  and  where  the  banks  are  high  and  subject  to  over- 
flow only  at  flood  stages.  The  station  must  be  so  far  removed  from 
the  effects  of  tributary  streams  and  of  dams  or  other  artificial  obstruc- 
tions that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  "equipment,'^  are  generally  pertinent  to  a  gaging  station. 
These  are  a  gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  meas- 
urement, and,  where  the  current  is  swift,  some  appliance  (generally 
a  secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule  the  stations  are  located  at  bridges  if  the  chamiel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  Ls  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  Ls 
affected  but  little  by  wind.  In  case  of  flood  measurements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  debris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the 
channel  conditions  are  good,  as  in  canals. 
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in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and 
inid-<lepth. 

In  the  vertical  velotMty-curvc  method  a  series  of  velocity  determina- 
tions are  made  in  each  vertical  at  regidar  int^rvul.s,  usually  from  0.5 
to  1  foot  apart.  By  plotting  the.se  velocities  as  abscissas  and  their 
depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  develoiwd.  This  curve  shows 
{jraphically  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  diWding  the  area  bounded  by  tliis  velocity-curve  and  its 
axis  by  the  depth.     On  account  of  the  length  of  time  required  to 


make  a  complete  measurement  by  this  method,  its  use  is  limited  to  the 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
urements under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-cur\-e  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velo<itios  at  0.2'2  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vortical.  Actual  observa- 
tions under  a  wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions, and  moreover  the  indications  are  that  it  holds  nearly  as  well 
for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top 
IBR  201—07 2 


18  SURFACE    WATER    SUPPLY,   1906. 

velocity,  four  times  the  niid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary''  depth 
for  wliich  the  coefficient  for  reducing  to  mean  velocity  has  been 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total 
depth.  In  general  practice  the  thread  of  mean  velocity  is  considered 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of 
the  measurements.  A  large  number  of  vertical  velocity-curve  meas- 
urements, taken  on  many  streams  and  under  varying  conditions, 
show  that  the  average  coefficient  for  reducing  the  velocity  obtained  at 
0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-i)oint  method  the  meter  is  held  near  the 
surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the  efTect  of 
the  wind  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface method.  The  coefficient  for  n^ducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specially  adapted 
for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  verti(*al-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  ^j)eed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface,  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  point  methods. 

The  area,  wliich  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
meaisurement,  eith(»r  by  using  the  meter  and  cable  or  by  a  special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  change  which  may  have  taken  place  in 
the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

Li  computing  th(>  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  various  points  of  measurement,  the  measuring  sec- 
*^on  is  divided  into  elementar}^  strips,  as   shown  in  fig.  1,  and  the 
1  velocity,  area,  and  discharge  are  determined  separately  for  either 
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a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  wnnter 
period  and  also  to  lack  of  definite*  information  in  regard  to  the  laws 
of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the 
0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
made  by  constructing  a  rating  curve  (really  a  scries  of  curves)  similar 
to  that  used  for  open  chamiels,  but  considering,  in  addition  to  gage 
heights  and  discharge,  the  varying  thickness  of  ice.  For  information 
in  regard  to  flow  under  ice  cover  see  Water-Supply  Paper  No.  187. 

OFFICE   METHODS   OF   COMPUTING   RUN-OFF. 

There  are  two  principal  methods  of  determining  run-off,  depending 
on  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-off  is  the  construction  of  a  rating  table,  which  shows 
the  discharge  corre-sponding  to  any  stage  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
wat^r  flowing.  The  construction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
standard  weir  formula.  The  coefficients  to  be  used  in  its  application 
depend  on  the  type  of  dam  and  other  conditions  near  its  crest.  After 
inserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
assumed  coefficient  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a 
velocity-area  station  are  the  results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
ment, the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  follow^ing  laws 
of  flow  for  open,  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  station  remain 
constant;  (2)  the  discharge  will  be  the  same  whenever  the  stream  is 
at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected;  (3)  the  discharge  is  a  function  of  and  increases 
gradually  with  the  stage. 
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The  plotting  of  results  of  the  various  discharge  measurements,  usmg 
gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and  area  as 
abscissas,  will  define  curves  which  show  the  discharge,  mean  velocity, 
and  area  corresponding  to  any  gage  height.  For  the  development  of 
these  curves  there  should  be,  therefore,  a  sufficient  number  of  dis- 
charge measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2  shows  a  typical  rating  curve  with  its  corresponding  mean- 
velocitv  and  area  curves. 

\s  the  discharge  is  the  product  of  two  factoids,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these,  the  slope  is  the  principal  factor.  In  accordance  with  the 
relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the 
three.  From  a  careful  study  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical  velocity-curve  will  take  can  be  predicted, 
and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection 
w'ith  the  area  curve  in  locating  errors  in  discharge  measurements  and 
in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  The  curve 
may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  under  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  according 
tx3  the  law  that  they  shall  either  be  constant  or  increasmg. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available,  a 
condition  wliich  seldom  exists  on  streams  of  this  class,  the  discharge 
can  be  determined  by  its  use.  In  case  of  velocitv-area  stations  fre- 
quent  discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  wliich  shift  slowly  or  are  materially  changed  only  during  floods 
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rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  aft«r  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  the  discharges  for  intervening  days  obtained  either  by 
interpolation  modified  by  gage  height  or  by  Professor  Stout's  method, 
which  has  been  described  in  full  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  shifts  but  slowly. 

COOPERATION    AND    ACKNOWLEDGMENTS. 

Assistance  has  been  rendered  or  records  furnished  by  the  following, 
to  whom  special  acknowledgment  is  due: 

Maine  State  survey  commission,  L.  A.  Lee,  chairman,  C.  S.  Hich- 
bom,  secretary  and  treasurer,  and  William  Engel;  Bangor  and 
Aroostook  Railroad;  Maine  Central  Railroad;  Washington  County 
Railroad;  Portland  and  Rumford  Falls  Railroad;  Montpelier  and 
Wells  River  Railroad;  H.  S.  Ferguson,  engineer  of  Great  NortherB 
Paper  Company;  H.  C.  Lord;  F.  E.  Boston,  agent,  and  James  L.  Dean, 
engineer,  for  the  Ilollingsworth  &  Whitney  Company;  Joseph  A. 
Warren,  of  vS.  D.  Warren  &  Co.;  C.  A.  Mixer,  engineer  for  the  Rum- 
ford  Falls  Power  Company;  Walter  H.  Sawyer,  agent  Union  Water 
Power  Company,  Lewiston,  Me.;  J.  Brodie  Smith,  manager  of  Man- 
chester Traction  Light  and  Power  Company;  R.  A.  Hale,  principal 
assistant  engineer  Essex  Company,  l^awrence,  Mass.;  Frederic  P. 
Stearns,  chief  engineer  of  the  Metropolitan  water  and  sewerage 
board ;  Otis  Company  and  George  H.  Gilbert  Manufacturing  Company, 
Ware,  Mass.;  John  T.  F.  MacDonnell,  Ilolyoke,  Mass.;  E.  E.  Locli- 
ridge,  engineer  for  the  Springfield  water  department. 

ATLANTIC  COAST  OF  NEW  ENGLAND  DRAINAGE. 

ST.  JOHN  RIVER   DKAINACiE  BASIX. 

DESCRIPTION    OF    BASIN. 

St.  John  River  drains  the  largest  basin  between  St.  Lawrence  River 
on  the  north  and  Susquehanna  River  on  the  south.  Its  total  drainage 
area  is  stated  by  Wells"  to  be  26,000  square  miles,  of  which  approxi- 
mately 7,500  scjuare  miles  lie  in  Maine,  its  basin  occupying  the  whole 
northern  portion  of  the  State.  The  extreme  headwaters  lie  in  the 
mountainous  region  between  Maine  and  Canada,  at  elevations  of 
1,500  and  2,000  feet;  thence  its  waters  flow  at  first  generally  north- 

«  Wells,  Walter,  The  water  powrr  of  Maine,  18(»9. 
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eastward  through  Maine.  From  the  point  of  junction  of  the  north- 
west and  soutliwest  branches,  where  the  river  first  takes  its  name,  to 
its  junction  with  St.  Francis  River,  a  distance  of  90  miles,  its  course 
lies  wholly  in  Maine,  though  a  portion  of  the  tributary  area  lies  in 
Canada.  In  this  distance  ^\Jlegash  River  is  the  only  tributary  of 
importance.  Wells  estimates  the  average  slope  in  the  90  miles  to  be 
1.6  feet  per  mile.  From  its  junction  with  St.  Francis  River  the  St. 
John  forms  the  northern  boundary  of  Maine  for  70  miles.  Within  this 
distance  the  slope  is  slightly  greater  than  above,  having  been  esti- 
mated at  2.7  feet  per  mile,  while  the  volume  is  considerably  aug- 
mented by  two  important  tributaries — Fish  River  from  the  south  and 
Madawaska  River  from  the  north.  At  the  point  where  it  leaves  the 
State  line  the  river  has  an  elevation  of  about  420  feet  above  sea  level 
and  drains  an  area  of  8,765  square  miles,  of  which  4,670  square  miles 
are  in  Maine  and  4,095  square  miles  in  Canada.  Beyond  this  point 
it  receives  the  waters  of  Aroostook  and  Meduxnekeag  rivers,  the 
basins  of  which  are  almost  entirely  in  Maine,  besides  several  smaller 
tributaries  having  their  sources,  and  in  some  cases  a  large  portion  of 
their  drainage  basins  in  the  same  State. 

Both  the  Allegash  and  upper  St.  John  rivers  are  generally  inaccess- 
ible. The  middle  St.  John,  forming  the  northern  boundary  of  the 
State,  may  be  reached  on  the  Canadian  side  at  any  point  by  the 
Temiscouata  Railway,  and  on  the  Maine  side  at  Fort  Kent  and  Van 
Buren  by  the  Bangor  and  Aroostook  Railroad.  The  basins  of  Fish 
and  Aroostook  rivers  are  easilv  accessible  bv  the  latter  road.  The 
drainage  areas  of  the  principal  tributaries  are  given  in  Water-Supply 
Paper  No.  165,  page  20. 

ST.  JOHN    RIVER    AT    FORT    KENT,  ME. 

This  station  was  established  October  13,  1905.  It  is  located  at  the 
footbridge  which  crosses  the  St.  John  near  Fort  Kent  post-office,  a 
short  distance  above  the  point  where  Fish  River  enters  the  St.  John. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  165,  page  21. 

IHscharge  measurements  of  St.  John  River  at  Fort  Kent,  Me.,  1905-6. 


Date.  nydrographer.  Width.  |  ^^^^^      ,««f,_       ^  ^'^ 


October  13 «...-!  F.  E.  Preasey, 


Fret.    .     Sq.ft. 
230  3H.5 


Vert. 


Sec.-ft. 


2.r.r.  :  600 


1906. 

May  29 F.  E.  Pressey tK><»  i        3,910  8.2'i  17.400 

August  15 do 431  7.15  3.20  1.420 


a  Measured  partly  from  a  boat  and  partly  by  wading. 
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Daily  yage  licight,  in  feet,  of  St.  John  River  at  Fort  Kent,  Me.,  for  J905~(J. 


Day. 
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3 ' 
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11. 
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15. 
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19. 
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22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


190). 
Oct.    !    Nov. 


3.35 

3.9 

4.1 

4.55 

5.15 


4.9 
4.9 


1900. 


Apr.    '   May.   i  June.      July.       Aii^ 


2.9 
2.9 
2.8 
2.8 
2.8 


2.6 

2.7 

] 

2.6 

1 

2.65 

2.6 

1 

2.6 



2.6 

2.45 

1 

2.8 

i     *8.9 

3.35 

8.8 

4.:}5 
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'      9.0) 

3.8 

9. 4 
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1      9.9 

3.4 

10.:}5 

3.  a*) 

1     10.()5 

3.1 

10. 4 

2.95 

10. 1 

2.8 

' 

9.95 

6.45 

4.8 

10.6 

6.45 

4.8 

10.ft5 

6.15 

4.75 

11.55 

5.9 

4.7 

11.85 

5.75 

4.7 

12. 6 

5.55 

4.6 

12.9 

5.45 

4.6 

13.25 

5.0 

4.6 

13.3 

5.0 

4.5 

12.9 

5.0 

4.5 

12. :« 

5.0 

4.4 

11.8 

4.9 

4.3 

11.3 

4.9 

4.2 

10.6 

4.8 

4.2 

9.9 

4.8 

4.1 

9.3 

4.7 

4.0 

9.1 

4.7 

4.0 

9.0 

4.7 

4.0 

9.0 

4.6 

4.0 

8.9 

4.5 

3.9 

8.85 

4.45 

3.8 

8.45 

4.5 

3.7 

7.9 

4.5 

3.6 

7.45 

4.75 

3.5 

6.95 

5.3 

3.4 

6.85 

6.15 

3.3 

6.7 

6.85 

3.2 

6.6 

7.3 

3.2 

6.5 

7.95 

3.1 

6. 5 

7.95 

3.0 

6.5 

3.0 

2.8 
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2.8 
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3.15 
3.25 
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Nov. 


3.2 
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3.95 
3.55 
3.  /iS 
3.4 
3. 55 


3.: 

3.5 
3.5 

3.;. 

3.0 
3,i 
3.-5 
3-0 

3.i 
3.5 
3.5 

3..". 
.«  • 

3.:. 

3.ii 
3.:- 
3.  to 

4  4 

4.3 
4.3 
4.3 


Note.—  From  .Viigust  16  to  Octol>cr  20, 1906,  indiisi vo,  gagi?  readlugs  were,  ri'ported  at  2.8  feot.  but  uu:- 
ing  much  of  the  time  were  probably  lx>low  this,  as  gage  could  not  l)e  read. 

Rating  table  for  St.  John  River  at  Fort  Kent,  Me.,  for  1905-6. 


Ga 
heigl 


:ht. 


Dis-      I     Gage     '      Dls-       '     Gage 
charge.  J   height,      charge.    I   height. 


Feet. 

Sfv.-ft 
5;rf) 

2.40 

2.50 

630 

2.  GO 

710 

2.70 

800 

2.80 

900 

2.90 

1,010 

3.00 

1,130 

3.10 

1,270 

3.20 

1,420 

3.30 

1,.=)«0 

3.40 

1,740 

3.50 

1,010 

3.«30 

2,090 

3.70 

2,2.S0 

3.«) 

2,4S0 

Fret. 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.  .50 
4.60 
4.70 
4.80 
4.90 
5.00 
.5.10 
5.20 
5. 30 


Sfc.-/t. 
'2,im 
2.890 
3,110 
3,340 
3,. WO 
3.830 
4,090 
4,350 
4,610 
4,880 

5,4;i0 
5,720 
6,010 
6.310 


Fert. 
5.40 
5. 50 

5.  (» 
5. 70 
.5.80 
5.90 
6.00 
6.20 
6.40 
6.(i0 

6.  SO 
7.00 
7.20 
7.40 

7.  (10 


Di!«- 

charge. 


Sfc.-ft. 

6,620 

6,930 

7,250 

7,580 

7,910 

8.2rX) 

8.500 

9,280 

10.000 

10.720 

11,470 

12.220 

13.000 

13,800 

14,610 


Gage 
height. 


Fcft. 
7.80 
8.00 
8.20 


8. 
8. 
8. 
0. 


40 
60 
SO 
00 


10.00 
11.00 
12.00 
13.00 
13.3 


Dis- 
charge. 


Sfc.-ft. 
15,430 
16,250 
17,090 
17,930 
18,780 
19,640 
20,500 
24,050 
29,550 
34,250 
39,050 
40,520 


Note.— The  abftve  table  is  applicable  only  for  op'n-channel  conditions.    It  is  based  on  three  discharge 
easuri'raents  made  during  1905-6.    This  curve  should  b«'  fairly  accural^.',  but  is  subject  to  revision  Uter 


measuri' 

when  morr?  data  l>ecome  available 
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Monthly  discharge  of  St.  John  River  at  Fort  Kent,  Me.,  for  1905-6. 

[Drainage  area.  5.280  square  miles.] 


Montli. 


Octolier  (13-31). 
November  (1-7) 


AprU  (21-30) 


1905. 


Discharge  in  second-feet. 


Maximtmi. 


Minimum. 


1900. 


Apri 
liay 


June 

July 

August  (1-16).... 
Octouer  (21-31).. 
Novcml>er  (1-25) 


3.700 
5,860 


27,900 
40,500 
16.000 
4.880 
1,580 
4.090 
3.8.30 


590 
1.6(i0 


19.400 
10,400 
3,960 
1,130 
900 
1,420 
1.660 


Mean. 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


Depth  in 
Inches. 


1.350 
3,980 


23,300 
24,000 
7,090 
3,000 
1.070 
2.650 
2,220 


0.256 

0.18 

.754 

.20 

4.41 

1.G4 

4.55 

5.25 

i.:i4    , 

1.50 

.580 

.67 

.•203  , 

.12 

.4*3 

.20 

.421  ' 

.39 

Note.— The  above  values  are  only  approxLmaU^  owing  to  errors  in  gage-height  observations. 

FISH    RIVER    AT    WALLAGRAS8,  ME. 

This  station  was  established  July  29,  1903.  It  is  located  at  Walla- 
grass,  Me.,  just  below  the  outlet  of  Walla^rass  Brook.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  165,  page  21,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  Truasurements  of  Fish  River  at  Wallagrass,  Me.,  in  1906. 


Date. 

llydrographer. 

'width. 

Area  of 
section. 

Sq.ft. 
205 
.312 
319 
1,210 
240 

iiver  at  T 
June.    J 

8.6"  .. 
8.2 

Gage 
height. a 

h 

Gage 

eight.^ 

Feet. 
3.01 
5.a3 
5.12 

Thlck- 
nessoflcc 

Feet. 
1.25 
1.20 
1.20 

I 
u    ch 

i 
St 

• 

"1 

)i8- 
arge. 

Feb 
Mar 
Mar 
Mhv 

ruary  15 . . . 

ch  15 

ch  15 

30 

ust  15 

i 

Daxl 
Day. 

• 

F.  E.  Tressey 1 

do 

....do ! 

....do ' 

...do 1 

o  To  water  surface. 

y  gage  height,  in  feet,  of  j 

Jan.      Feb.  |  Mar.  ,  Apr. 

Feet. 
95 
115 
115 
168 
106 

^ishl 

May. 

8.8 
9.3 

Feet. 
3.91 
4.99 
5.06 
9.30 
2.50 

c.^t. 

.196 

378 

390 

4.250 

Aug 

175 

1 

p  of  ice. 

Me.Jc 

i  ^pt.  j 
2.2 

6Toto 
VallagrasSj 

)r  190G. 

1 

uly. 
5.8 

Aug. 
3  1 

Oct.      Nov. 

1 

1.0' 

Dec. 
4.2 

2.              

4.3 

4.8 
4.7 

'4.7' 

'4.5 

'4. "9" 
5.0 

3. 

5.3        3.0 

2.1 

'"2.'i"i 
2.1 

1.9 
1.8  '.. 

1.8    .. 

4.5 

4 

10.2 
11.2 

3.0 

5 

3.2 

7.6 

5.0 

4.5 

0 

2.9 

2.9 
2.» 

i . . 

3.2 
3.2 

12.0 
13.0 

7.3 

4.9 

4.5 

H 

3.1 

"h'.'h 

4.3 

1     2.1 
1     2.1 

2.1 

1.8    .. 
1.8 

3.0    .. 

4.4 

q 

7.0 
7.0    .. 

V*'7.'6'  .. 

4.7         2.8 
4.5  1      2.8 

10.. 

11 

3.2 
""3!2' 

13.6 
"13.7 

5.2 

1? 

4.8 

4.9 

13 

4.4         2.7 

4.3    

4.2  1      2.5 

2.5 

4.0    

'      2.4 

2.1 

■""2.i' 
2.0 

"2.0' 

2.9      . 

14.. 
15 

3.9 

5.1 

3.3 
3.5 

"3.7" 

13.5 

7.0 

"'/.'6'  .. 

3.2 

3.5  1 

4.6 

4.5 
4.4 

4.8 
4.8 

16.. 
17.. 

13.2 
13.2 

6.3    .. 
.    "6.6.. 
.  "*6.'6*i.. 

["i.h 

18 

19 

4.2 

4.7 

13.0 

3.9 

3.7  , 

3.7  '.. 

4.4 

1 

20 

3.0 

3.8 

2. 

4 

2.0  1 
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Daily  gage  height,  injut,  (/  FiA  River  al  WaHagrau,  Me.,  for  1906 — Continu<^. 


D,y-. 

Jan.  i  Prb.  {  Uar.  |  Apr.  |  Ubj-. 

Ju.. 

My.    Xog. 

Sept.  1  Oct, 

Nov.   Df. 

.1 

3.S        2.4 

' 

"ii;o|-..-:-. 

2* 

»-3 ,  — .-- 

3.7  1 

■■•i  " 

*i  

: 

■      7.2 

lO.S 

B.O 

B.B 

3.1         2.2 

! 

1               1 

Dndttioiw  prevailed  durli%  19 

'■— *'-.rcli  2S;  there  wr 

.  during  Decern] 

:iten  period  Kage  heighia  wen  taken  to  wa 

l» rati ve  readings  were  taken: 

f^oipparatiti  i(f  and  ifoft 


vr  gage  or  uieaaurtng  Hetloi  ill 
,  .,.,.  ..ver  dW  not  freew  — •'—  — 
aurtace.  tbrougti  a  hole  i 


r   Top  ol    ' 


I  Water  I  Ti 


i  „». ! 


II    !:l 


Ralimj  labUfor  Pith  River  al  WalUigratt.  Me. 
OPE\-CH.\NSEL  rONDITIONS,  lOOJ  TO  1908." 


cbargo,  l| 


Z'i.. 

A 

ch':^. 

"■'■£ 

Fiel. 

%% 

.K 

i.m 

son 

l^ 

\.m 

8,M0 

\s  liaaed  on  discharge  m 


he'l^t. 

l>ls- 
L^hargr.  1 

.a; 

"jo 

3,70 
3.90 

Dla- 

chargp. 

.Sir. 

DIa- 

Charge. 

2.W 

■"'i 

4^10 
1.30 

"t 

3ns  using  gaco  heights  lo  iHHtaiD  of  k>.    n  a 
md  l>  talrt^  well  J^Qned  be[«eengi«a  belgtM 
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Monthly  discharge  of  Pish  River  at  WallagrasSy  Me.,  for  1906. 

[Drainage  area,  890  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum. ,    Mean. 


Run-ofl. 


nuary.. 
Druary. 
trch 


•ril 

ly 

no 

ly 

igust 

3tembt*r. 
tolx»r... 
•vpml)cr. 
comber. 


3,170 

8,490 

3,410 

1,480 

336 

120 

932 

1.070 


The  year 


305 

.490 

888 

351 

120 

72 

59 

681 


193 

202 

380 

953 
6.330 
2.010 

753 

206 
92.8 

419 

860 

,561 

1,060 


Sec.-ft.per 
sq.  mile. 


Depth  in 
inches. 


0.217 

0.25 

.227 

.24 

.427 

.49 

1.07 

1.19 

7.11 

8.20 

2.26 

2.52 

.846 

.98 

.231 

.27 

.104 

.12 

-471 

.54 

.966 

1.08 

.630 

.73 

1.21 

16.61 

*^OTE.— Values  are  rated  as  follows:  January  to  March  and  December,  fair;  September,  good; 
oainder  of  year  excellent. 

AROOSTOOK    RIVER   AT   FORT    FAIRFIEU),  ME. 

This  station  was  established  July  31,  1903.     It  is  located  at  the 

eel  highway  bridge  in  the  village  of  Fort  Fairfield.     The  conditions 

id  the  bench  marks  are  described  in  Water-Supply  Paper  No.  165, 

Lge  24,  where  are  given  also  references  to  publications  that  contain 

ita  for  previous  years. 

A  measurement  was  made  August  17,   1906,  by   F.  E.  Pressey, 

ith  the  following  results: 

Width,  269  feet;  area,  515  square  feet;  gage  height,  3.44  feet;  discharge,  488  second- 
»t. 

Daily  gage  height,  in  feet,  of  Aroostook  River  at  Fort  Fairfield,  Me.,  for  1906. 


Day. 


I 

'  Jan. 


3.6 


3.6 


Feb.  I  Mar.     Apr.  '  May. 


.'i.4 


4.6 


3.6 


4.75 


5.7 


4.5 


4.8 


3.9 


,1 


8.5 
9.7 
9.1 


I • I    8.75 

; ; '    9.45 

4.2  I I ,  10.15 

I ; I  10.75 

I      4.6  1    4.75  1    9.9 


11.9 

12.3 

12.65 

12.15 

12.5 

12.85 

13.35 

13.3 

13.05 

12.4 

12.3 

12.0 

12.45 

11.7 

11.35 

11.0 

10.5.') 

10.45 

10.65 

10.9 

10.85 
9.75 
8.8 
8.2 
7.8 


June.    July.  I  -\ug.     Sei)t.  I   Oct.     Nov.     Dec. 


6.75 

6.6 

6.8 

7.4 

7.85 

7.35 

G.9 

0.6 

6.4 

6.45 

6.3 

5.95 

5.9 

5.15 

4.35 

4.4 

4.55 

4.35 

4.2 

4.2 


15 

3 

35 

9 

2 


4.  ft") 

4.7 

4.55 

4.2 

4.05 

4.2 

4.1 

4.05 

4.1 

4.0 

4. 15 

4.3 

4.05 

3.95 

4.0 

3.9 

4.05 

4.2 

4.65 

4.9 

5.2 

5.0 

4.95 

4.85 

4.5 


4.35 

3.25 

3.3 

4.6 

4.05 

3.2 

3.35 

4.6 

3.85 

3.2 

3.4 

4.5 

3.7 

3.25 

3.4 

4.5 

3.8 

3.2 

3.3 

4.5 

3.9 
3.9 
3.9 

3.7 

3. 75 

3.85 

3.7 

3.75 

3.65 

3.7 

3.5 

3.45 

3.4 

3.35 

3.3 

3.35 

3.4 

3.2 

3.3 


3. 
3. 
3. 
3. 
3. 


1 

15 

1 

1 

2 


3.2 
3.3 
3. 25 
3.3 
3.25 

3.2 
3.2 
3.2 
3.2 
3.-25 

3.25 

3.2 

3.2 

3.2 

3.3 


4.4 
4.4 

4.4 

4.95 

5.75 


3.35 
3.35 
3.4 
3.35 

4.4       6.6 

4.4    

4.4    

3.5 
7.45 

4.4    

9. 25 

8.4 

8.45 
7.4.') 

4.4    

6.15 

5.  as 

5.7 

4.6    

5.5 
5.0 

4.8 

4.7 

4.7 

4.65 

4.65 

4 .  •)    ...... 

4.5    

4.4    

4.4    

4.5  5.0 

4.4    

4.4 
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ihnhjiiwfh.i'J>l.  iiifi.l.of  ArootUmh  Kinr  at  Fori  Fnirfu-Ui,  Me.,  /or  J906— Tonfil 

I>iiv.  ,Iuri.      K-l>.  '  Mar.     Apr.     May.    Jnai:    July,  j  Aug.  I  B(Tt-     O"-      Nuv.    Hi 

31 in.i       7.(m     .-..:.   -   A.2   '   3.23     a.3   \   i.b   |     *.i   ... 

27 11-111       7.7.J  .    .'..»,    4.1)5      3.3    I    3.as      LW  I      it.. 

■£< .11.2         7.W       .1.3-".       4.D     ■     3.4     I     3.a  4.5  4.4.... 


lav*,  mill  l>ivi-rnl>»r  li  In  XJ,  Iticltinlrp:  ire  Iwsiin  tr>  ko  niit  .Vprll  IN.     During  ttie  Iroioi  pniodisp 
lirt(rtitii«orot:ilt™  lowalrrBririud'lhniuglislHileln  IheEce.    Th.pfdln«*initconipiir«tlvert«ain(3  M 


{■.^'S-S."-: 


BUrtaee.j    Ice.      ^^ 
I   Ftrl.      PttL  I  /M. 


nnliifj  lahkfir  Aroostook  Kivrr  ill  Fori  FairfielJ.  Mt..Jor  JOOG. 


finp'     I.    Dis-  <::!»■  lliH-     I      {Inm  llLs.      ,'     Ones 

livlt:lii.   I   [■linrip'.       h<'i((hi.      chatBr.  i    lidBrit,   |  chnrg*.  ||   belghi. 
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ST.    CROIX  RIVER   DRAIXAGK  BA8IX. 

DESCRIPTION    OF   BASIN. 

St.  Croix  River  is  formed  by  two  branches;  one,  known  as  the  upper 

:,  Croix  or  Chiputneticook  River,  is  the  outlet  of  Schoodic  Lakes,  the 

Iher,  Kemiebasis  River,  is  the  outlet  of  the  western  lakes  of  the  area, 

own  as  Keiinebasis  Lakes.     Tlie  upper  St.  Croix,  with  its  tributary 

lakes,  forms  nearly  half  of  the  eastern  boundary'  of  Maine,  separating 

lliat  State  from  Xew  Brunswick.     The  total  drainage  area  of  the  main 

stream  is  about  1,630  square  miles,  of  which  920  square  miles  are 

tributary  to  the  great  reservoir  systems  controlled  by  dams  at  Vance- 

boro  and  Princeton.     The  length  of  the  stream  from  the  headwatei-s 

to  the  mouth  is  100  miles.     The  basin  is,  in  general,  lower  than  that  of 

any  of  the  larger  streams  of  the  State  flowing  into  the  Atlantic,  its 

headwaters  having  an  elevation  of  about  540  feet.     The  fall  from 

Chiputneticook  (the  lower  of  the  Schoodic  Lakes)  to  tide  water,  a 

.  distance  of  54  miles,  is,  however,  382  feet,  or  7  feet  to  the  mile.     At  a 

number  of  places,  w  here  falls  and  rapids  occur,  water  power  has  been 

or  can  easily  be  developed. 

The  lake  surface  area  of  the  upper  St.  Croix  is  approximately  50 

\  square  miles  and  that  of  West  Branch  70  square  miles,  taking  into 

;   ac<^ount  only  the  principal  lakes  and  ponds.     Indeed,  above  Vance- 

i   boro  and  Princeton,  each  branch  of  the  river  is  simply  a  succession  of 

I   lakes  to  almost  the  extreme  headwaters.     Wells  estimated  the  total 

f   lake  surface  of  the  St.  Croix  as  not  less  than  150  square  miles,  or  nearly 

one-tenth  of  the  total  basin.     The  drainage  area  at  various  points  on 

i    the  river  is  given  in  Water-Supply  Paper  No.  165,  page  27. 

There  arc  on  this  stream  favorable  locations  for  paper  and  pulp 
mills,  and  during  1905  the  St.  Croix  Paper  Comj)any  developed 
Spragues  Falls  with  a  6,000-horsepow^er  installation  of  wheels,  to 


I    utilize  a  head  of  from  40  to  44  feet. 

ST.  CROIX   RIVEB  NEAR  WOODL.VXD,  ME. 

This  station  was  established  December  4,  1902,  at  a  point  a  short 
<listance  above  Spragues  Falls,  now  called  Woodland,  near  Baring; 
on  June  8,  1905,  it  was  moved  about  1\  miles  dowTistrcam  to  avoid 
bacb^ater  effects  caused  by  the  building  of  a  paper  mill  and  dam  at 
I  Spragues  Falls  (see  PI.  Ill,  A).  The  conditions  at  the  station  and  the 
[  bench  marks  are  described  in  Water-Supply  Paper  No.  105,  pag(»  28, 
^here  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 
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Discha>n€  masuremerUs  of  St.  CVoix  River  near  Woodlandy  Me.,  in  1905-^. 


I 


Date. 


Hydrograpber. 


Width. 


1905. 

June  14 F.  E.  i  leMey. 

September  <» do . .'. . 

September? do 

OctotierS do 

November  20» do 


1906. 

April  25 F.  E.  Pressey. 

April  25 do 

May  25 do 

August  27 do 

November  7 do 


Feet. 
295  , 
292  ' 
292 
283 
288 


315 
315 
311 
298  , 
296 


Area  of 
section. 

Sq.ft. 
1.090 
790 
790 
660 
785 


1,920 
1,930 
1.460 
1,080 
1,010 


Case 
height. 

Feet. 
7.73 
6.74 
6.75 
6i23 
6l60 


ia46 

ia50 

&75 

7.60 

7.56 


Dis- 
clurge. 


1,HI 
M 


7.« 

w 

1,01 


a  Anchor  ice  probably  affected  result j. 
Daily  gage  height,  in  feet,  of  St.  Ooix  River  near  Woodlandy  Me.,  for  1906. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
3D. 
31. 


Day. 


Jan.   Feb.  Mar.  Apr. 


&8 


&5 


May.  I  June. 


8.7 


6.1 


K9 


8.9 


8.7 


7.9 


8.6 


9.4 


a4 

9.4 


10.2 


a  4  ! 


9.4 


10. 
10. 


12.9 


10. 
10. 


9.3 


10.0 


10.2 
10.2 

lai 
lai 

10.0 
9.9 
9.8 
9.7 

a6 
a4 


ai 

&8 

8.7 
8.7 
&6 


8.5 
&5 
&5 
8.4 
&4 

&4 


9.0 
9.6 
9.6 
9.4 


a2 


a2 
a2 

a3 
a4 
a3 
a  2 


ai 
ao 

8.8 
8.7 
8.7 

8.6 


8.5 
8.2 
&0 

7.8 
7.7 


7.7  ' 

7.6  i 
7.6  I 

7.6  I 

7.7  ' 

7.8  , 


July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

a7 

7.2 

7.0 

83 

7.6 

a7 

7.1 

83 

7.i 

7.5 

ae 

7.2 

7.1 

7.3 

7.5 

as 

7.1 

7.0 

7.1 

7.6 

7.4 

7.0 

87 

7.3 

7.4 

7.2 

&9 

a4 

7.3 

7.4 

a4 

7.2 

7.8 

as 

7.0 

6.9 

7.7 

7.7 

a2 

7.0 

7.7 

7.9 

ai 

7.0 

7.2 

7.7 

8.0 

7.0 
7.1 

7.4 
7.5 

8.1 

"■*7.'7' 

7.7 

8.2 

ao 

7.1 

7.5 

7.7 

7.7 

8.2 

7.9 

7.1 

7.4 

7.7 

7.9 

7.1 

7.6 

7.5 

7.: 

a3 

7.8 

7.7 

7.7 

8.4 

7.8 

7.6 

7.8 

7.8 

7.i 

8.4 

7.8 

7.0 

ao 

7.9 
7.9 

.. 

8.5 

■ '  z's" 



8.5 

6.9 

7.9 

7.8 

■•' 



7.6 

1. 1 

7.8 

7.7 

7.5 

ao 

7.7 

7.t> 

8.4 

7.4 

ai 

7.6 

8.4 

7.45 
7.4 

7.3 
7.4 

ai 
a2 

a4 

7.5 

a4 

7.5 

a2 

6.6 

7.1 

a3 

7.6 

a2 

7.0 

8.3 

7.3 

a4 



7.3 

7.i 



7.2 

-  6.4 

a2 

7.5 

a  5 

7.2 

a3 

7.5 

at) 

7.2 

K3, 

Note.— The  following  ice  conditions  prevailed  during  1906:  River  trotpn  January  1-26;  ice  pt^ 
went  out  on  the  latter  date;  again  frozen  from  about  February  I  to  .\pril  15;  river  clear  of  ice  April* 
In  Deccml)cc  sonic  ice  formed  near  the  gage,  but  the  river  did  not  freeze  over.  During  the  tiott^ 
period  gagi'  heights  were  taken  to  water  surface  through  a  hole  in  the  ice. 

Tho  following  comparative  readings  were  taken: 


ST.  CBOIZ   BIVEB   DBAINAOE   BASIN. 
Cemjanilire  ice  and  tralcr  reaairmi. 


D.t.. 

Water 

■"£" 

'^ne» 

.». 

'rr' 

Thlck- 

JuiuiryB  

1  "t; 

Feel. 

\\i 

n«. 

8,8 

Fea. 

i;! 

1    K 

<»» 

OagB 


""* 


hnJEt- 


NoTK.— The  ■boTB  Ubta  ii  «ppilcabl«  only  for  open-char 
charm  meuuremenls  mide  durTnK  1309-6  and  la  [airJy  «rlJ 
1 1  feet.  From  shout  Ua;  \h  Xti  about  October  •&,  1906,  the  tic 
been  applted  dnrlng  thia  period  by  taking  the  diwhaTgp 
lower  uian  the  obmived  helgbt. 


>i  sflected  bv  backwai 


r,  the  table  ha< 


Monthly  dischargt  of  St.  Croix  Rivtrnear  Woodland,  Me.,  for  iy05-4. 
[Drainage  area,  1,U0  iquare  mlleg.] 
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MACHIA8  RIVER  BRAIKAGE  BASIN. 

DESCRIPTION   OF   BASIN. 

The  Machias  may  be  taken  as  fairly  representative  of  several  of  the 
smaller  streams  of  Maine  which  empty  their  waters  directly  into  the 
ocean  and  which  are  commonly  referred  to  as  ^^  coastal  rivers."  to 
total  drainage  basin  is  495  square  miles,  nearly  all  of  which  lies  in 
Washington  County,  Me.  Its  extreme  headwaters  lie  at  an  elevation 
of  nearly  500  feet,  and  are  not  more  than  50  miles  from  tide  water. 
Wells  listed  20  lakes  in  this  basin,  aggregating  29.5  square  miles  ii 
area  of  water  surface.  Without  important  exception  these  lie,  how- 
ever, in  the  extreme  headwaters.  Dams  are  maintained  at  several  of 
the  outlets  of  the  lakes,  and  the  stored  water  is  used  for  log  driving. 


MACIIIAS    RIVER    NEAR    WHITNEYVILLE,  ME. 

Tliis  station  was  established  October  17,  1903,  at  the  bridge  of  the. | 
Washington  County  Railway,  near  Whitneyville.  The  drainage  area 
at  tliis  point  is  465  square  miles.  The  conditions  and  the  bench  marb 
are  described  in  Water-Supply  Paper  No.  165,  page  30,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
3'ears.  The  original  gage,  of  the  standard  chain  type,  was  attached 
to  the  guard  timber  on  the  downstream  side  of  the  railroad  bridge,  but 
on  Octobers,  1905,  a  vertical  wooden  staff  gage  was  placed  on  oneof 
the  piers  of  the  wooden  highway  bridge,  about  one-half  mile  upstream 
from  the  railroad  bridge,  and  all  gage  heights  given  below  are  by  this 
new  gage,  which  is  read  by  Ira  S.  Albee.  The  bench  mark  is  a  marked 
point  on  an  outcropping  ledge  25  feet  downstream  from  the  bridge  on 
the  left  bank;  elevation,  15.54  feet;  the  reference  point  is  a  marked 
point  on  a  timber  behind  the  gage;  elevation,  9.33  feet.  Elevations 
refer  to  datum  of  gage.  Measurements  are  made  from  the  railroad 
bridge,  as  formerly. 

Discharge  vuasuremeiits  of  Marhian  River  near  Whitntyinlle,  Me.^  in  1906^ 


Dale. 


Hydrogmpher. 


\Vidth. 


Area  of 
section. 


Gage 
height. 


Dis- 
cbarge. 


April  24 '  F.  E.  Prcssey, 

May  24 | do 

August  28 : do 

Noveuiber  8 . .  . ' do 


Feet. 

Sq.  ft. 



Feit. 

Sec.-ft. 

124 

1,050 

7.01 

2.710 

12(i 

830 

5.49 

1,«0 

125 

605 

3.45 

315 

125 

650 

4.11 

535 

MACHIAS   RIVER  DRAINAGE   BASIN. 
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Daily  gage  heigJUy  in  feet  j  of  Machias  River  near  Wkitrieyidlle,  Me.  ^  for  1905. 


Day. 

Oct. 

Nov.   1 

Dec. 

4.25 

4.1 

5.1 

6.55 

6.9 

5.1 

4.8 

4.35 

4.1 

4.1 

4.0 

3.8 

3.9 

4.35 

4.55 

4.3 

1 

'1 
1 

1/ . . . . 

Day. 

Oct. 

Nov. 

4.85 

4.85 

4.4 

4.1 

3.9 

3.8 

3.7 

3.7 

3.6 

3.6 

3.5 

3.45 

3.45 

4.2 

Dec. 

3.6 

3.55 

3.4    1 

3.35 

3.3    1 

3.2 

2.9    1 

2.8 

3.2 

3.2 

3.2 

3.25 

3.3 

3.3 

3.0    1 

3.35 

2.9    1 

a8    1 

4.5 
4.35  1 
4.45  , 

4.5  1 
4.85 
4.8 
4.8 
4.7 

3.6  1 
3.75  , 
3.7 
3.7 

3.0 

1 

3.3 

3.25 

3.1 

2.9    ' 

3.3 

3.0 

3.4 

3.35 

3.4 

3.3 

3.2 

3.25 

2.85 

3.05 

3.0 

4.05 

I|  18.... 

19.... 

20... 

21.... 
1  22.... 
,    23.... 

24. ... 
,    25.... 
'i  26.... 

27.... 

28.... 

29.... 
'    30.... 

31.... 

1 



.................... 





a95 

3.85 

3.8 

3.9 

4.05 

4.55 

4.4 

4.45 

4.1 

4.0 

3.9 

3.8 

4.4 

Daily  gage  height,  in  feet,  of  Machias  River  near  Whitneymllc,  Me.,  for  1906. 


3ay. 


Jan. 

Feb. 

4.8 

4.6 

4.4 

4.6 

4.4 

4.6 

4.5 

4.4 

5.4 

4.2 

5.4 

4.1 

5.0 

4.0 

4.6 

4.0 

4.3 

4.2 

4.1 

4.2 

i 

3.9 
4.0 
3.8 
3.9 

4.1 

4.3 
7.4 
7.3 
6.8 
6.2 

5.9 

6.0 
6.2 
6.3 
6.4 

6u4 
6.3 
6.1 
5.7 
&3 
4.9 


4.3 
4.3 
4.1 
4.2 
4.2 

4.1 
4.1 
4.1 
4.0 
4.0 

3.9 
4.0 
4.1 
4.0 
-4.0 

4.4 
5.4 
5.4 


Mar. 


4.5 
4.4 
4.3 

6.7 
6.6 

5.7 
5.1 

4.8 
4.8 
6.8 

6.2 
5.7 
5.1 
4.7 
4.5 

4.4 
4.4 

4.3 
4.2 
4.5 

4.4 
4.4 
4.4 

4.3 
4.3 

4.2 
4.3 
5.4 
6.4 
6.7 
6.8 


Apr. 


6.8 
6.0 
5.4 
5.2 
5.4 

5.9 
6.1 
5.8 
5.3 
5.2 

5.1 
4.8 
4.6 
4.9 
G.3 

9.8 
9.4 
8.4 
8.1 
7.1 

6.5 
6.8 
6.8 
7.1 
8.0 

7.8 
7.5 
7.2 
7.2 
7.1 


May 


7.7 

7.8 

7.7 

7.4 

7.6 

7.6 

7.4 

7.5 

7.2 

7.2 

7.2 
7.9 
7.9 
7.2 
6.7 

6.5 
7.0 
7.0 
7.0 
6.1 

5.8 
5.4 
5.7 
0.1 
6.2 

5.9 
5.8 
5.7 
5.5 
5.4 

5.5 
5.6 
7.9 
9.5 
9.4 
8.4 


June.  I  July. 


5.8 
5.3 
4.8 
4.8 
5.1 

5.3 
5.0 
4.7 
4.6 
4.6 

4.7 
0.7 
6.9 
7.1 
0. 3 

5.4 
5.1 
4.4 
4.3 
4.2 

4.0 
4.2 

4.2 
4.1 
4.1 

4.0 
4.0 
4.0 
3.9 
4.0 
4.1 


Aug.  I  Sept. 


7.1 
7.4 
7.7 
7.5 
7.2 

6.8 
6.1 
5.6 
5.5 
5.5 

5.4 
5.3 
5.0 
5.2 
5.3 

5.1 

4.8 
4.8 

0.1 

5.4 

5.3 
5.0 
5.2 
5.3 

5.8 


4.2 
4.0 
3.7 
3.7 
3.8 

3.6 
3.7 
3.6 
3.6 
3.6 

3.6 
4.5 
4.4 
4.0 
3.7 

3.6 
3.5 
3.5 
3.6 
3.6 

3.5 
3.5 
3.6 
3.5 
3.5 

3.4 
3.4 
3.4 
3.4 
3.3 
3.2 


I 


3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.1 
3.0 
3.0 

3.1 
3.1 
3.2 
3i6 
3.9 

3.9 
3.8 
3.6 
3.6 
3.5 

3.2 
3.1 
3.0 
3.1 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 


Oct.      Nov. 


3.0 
3.0 
3,0 
2.9 
2.9 

2.5 
2.7 
2.8 
3.4 
3.7 

4.0 
4.6 
4.4 
4.4 
4.2 

3.9 
3.8 
3.7 
3.6 
3.5 

3.5 
3.4 
3.3 
3.4 
3.4 

3.6 
4.0 
4.0 
3.8 
3.7 
3.6 


I 


3,7 
4.0 
5.0 
5.2 

4.8 

4.4 
4.2 
4.0 
4.0 
3.95 

4.5 
5.3 
5,9 
5.3 
4.6 

5.0- 

5.5 

5.3 

5.0 

5.0 

4.7 
4.6 
4.7 
4.6 
4.4 

4.3 
4.2 
4.1 
4.0 
4.5 


Dec. 


4.1 
4.2 
4.4 
4.2 
3.8 

3.8 
3.9 
3.9 
4.0 
4.0 

4.0 
3.9 
3,9 
4.0 
3.9 

4.0 
4.0 
4.0 
4.0 
4,0 


4, 

5. 
6, 
5. 
5. 

5. 
5. 
4. 
4. 
4. 
4. 


2 
6 
0 
6 
4 

2 
2 
9 
8 
6 
4 


E. — The  river  does  not  usually  freeze  at  or  nrar  the  gage,  and  the  How  is  probably  not  greatly 
d  by  ice  conditions. 
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PENOBSCOT  RIVEIl  I>RAINAGE  BASIN. 

DESCRIPTION    OF   BASIN. 

The  Penobscot  basin,  which  has  a  total  area  of  about  8,500  squan 
miles,  lies  wholly  in  Maine.     It  extends  from  the  Atlantic  Ocean  oi 
the  south  to  the  basin  of  the  St.  John  on  the  north,  a  distance  of  IH 
miles,  and  from  the  New  Brunswick  boundary  on  the  east  to  tb 
Quebec  boundary  on  the  west,  a  distance  of  115  miles.     The  gen^il 
elevation  of  the  basin  is  lower  than  that  of  the  drainage  basins  to  tb 
west.     The  headwaters  of  the  main  river  lie  in  the  mountainous  regwi 
on  the  boundary  of  Quebec,  at  an  elevation  of  nearly  2,000  feet 
The  slopes  of  the  upper  tributaries  are  generally  steep.     Chesuncook 
Lake  lies  near  the  center  of  the  basin  at  an  elevation  of  930  feet 
From  this  point  to  tide  water  the  distance  along  the  river  is  about  121 
miles,  indicating  an  average  slope  of  7.7  feet  to  the  mile.     This  iscctt- 
c^nt rated  at  intervals  by  ledges  where  water  power  has  been  or  maybe 
developed.     The  water  from  about  800  square  miles  of  the  basin  ie 
discharged  into  the  main  river  below  its  lowest  available  water  power 
at  Bangor.     The  drainage  areas  of  the  principal  tributaries  are  give* 
in  Water-Supply  Paper  No.  165,  page  33. 

RIVER    SURVEYS    IN    PENOBSC'OT   DRAINAGE. 

In  order  to  point  out  the  power  and  storage  possibilities  in  the 
Penobscot  River  drainage  basin,  surveys  have  been  made  as  foUovs*. 
From  tide  water  to  Seboomook  Falls,  near  Northwest  Carry,  for  the 
detenuination  of  the  profile  and  plan  of  the  river. 

FroJii  the  data  collected  sheets  hav^e  been  prepared  showing,  as  W 
as  available,  profile  of  water  surface,  plan  of  the  river,  contours  along 
the  banks,  and  prominent  natural  or  artificial  features.     The  results o' 
those  surveys  have  been  published  on  sheets  and  may  be  had  on  appli" 
cation  to  the  Director  of  the  Geological  Survey. 

PENOBSCOT    RIVER    AT   MILLINOC^.KET,    ME. 

The  discharge  of  Penobscot  River  at  Millinocket  has  been  compute^ 
and  the  data  furnished  by  H.  S.  Ferguson,  engineer  for  the  GreSr* 
Northern  Paper  Company.  The  conditions  at  the  station  and  tb^ 
bench  marks  are  described  in  Water-Supply  Paper  No.  165,  page33f 
where  are  giv(»n  also  references  to  publications  that  contain  data  fof 
previous  years. 


PENOBSCOT   BIVER  DRAIKAOE   BASIN.  35 

Daily  ducharge,m  teeond-/ett,  qfPtnobicot  River  at  MUlinodxt,  Me.. /or  1906. 


D.T.           'i  Jan. 

Feb. 

Mar.  1  Apr. 

2:.»s 
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2.«3 
2,493 
2,702 

!s!s35 
.S.110 
1S,81B 

<;oe8 
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6,071 
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2;9ii 
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1:1 
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11 

if 
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im 
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2,S02 

,S13 
!S92 

Aug. 

Sept. 

00. 

NO,. 

Dae. 

1 

MX 
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30 
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K33 

M3 
MS 
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57? 

i;ii« 
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i]4B0 

3;  899 

t,m 
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4,062 
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2:299 

2,028 

2,042 

.IS. 
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2,036 

2!  one 
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2,(BS 
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11 
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2^062 
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2,063 
1,0S« 

2!  056 

J 
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800'       789 

KB  1      7W 
763         704 

Mi 

i 

«« 
m 

947 
TBS 

i 

i: 

saa 

1 

S 

363 

S 

MO 

g 

1,078 

"Olt 

ifcmMy  ducharge  0/ Penobscot  River  at  MUlinocket,  Mr.,  for  1906. 
[Drsiaage  area,  1.880  square  mllia.) 
DlHburgp  in 
I  Maximum.   Mtnlraum.  |    Mean.      ^"J^',^' 


1,2U) 


Non.— DInbarges  rnr  mlMlng  dttya  have  b(«n  IntnrpnlaCed. 

PENOBSCOT    KIVER    AT    WEST    EXFIELD,    ME. 

This  station  was  established  November  5,  1901,  and  prior  to  1904 
vas  designated  as  being  at  Montague,  Me.  In  1904  the  name  of  this 
Ullage  was  changed  to  West  Enfield.  The  gaging  station  ia  located 
.t  the  steel  highway  bridge,  about  1,000  feet  below  the  mouth  of 
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Fiscataquia  River.  The  conditions  and  the  bench  marks  are  describeiJ 
in  Water-Supply  Paper  No.  165,  page  35,  where  are  given  also  refer- 
ences to  publications  that'contain  data  for  previous  years. 

Diichargf -jntiuuranent*  of  PrntAtcot  Rivrr  <a  Wett  EnJUid,  Me.,  in  190S. 
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PENOBSCOT   B1V£R   DBAINAOE   BASIN. 

Comparaiire  ice  and  uater  readings- 


Water 

X" 

Thlclt- 

0™. 

11- 

Feet. 

Fell. 

8 

■■■■i.o- 

Il,» 

« 

f? 

1:2 

\ 

*!* 

(.'■" 

March  lu 


Topof 

Thick- 

"fi 

F«(. 

I2 

J.« 

1.7 

U.t 

Rating  UAUfor  Penobtcot  Rivtr 


It  Enfield,  Me.. /or  1906. 


£^r. 

Dl»- 

as. 

rbaq^. 

*. 

.■hafge. 

.as. 

clja^. 

r™. 

ri^s- 

Feel. 

^"■■g- 

Tt, 

«■ 

^r^- 

■'■""' 

A  .i\ 

fi,  131 

"■"" 

13. « 

flO.StO 

above  table  li  applicablo  only  lor  open-cliannfl  conil 
<  made  during  leoi-e  and  It  weH  defined. 


Is  baMd  on  dlwhacge 


MmUhly  dueharye  0/ Penobtcot  Riurr  at  Wat  Enfield,  Me.,  for  1906. 
[Drainage  area,  6,630  aqnare  mllM.") 


April  (IB-31) 

J^^- 

July.".'.'.'";;!::!!::!;::;;::::!;:::;!;::::;: 

Seplember 

NoTemlwr. 

'  Inrtiideii  Chamberlain  Lake  drainage. 
Supply  Paper.  No.  lU,  p,  X.) 
Note.— The  above  valoea  ar«  rated  aa  exi 


isi'bargi)  In  nuou 

-Jcot. 
Mean, 

,™. 

M,.,.... 

i 

44,30) 

5;g 

.;.. 

7,.«) 

iijOoo 

■.-It.  ppfl  Iippthln 
l.nillr',    I   Inrbps. 


•t  St.  Jobn-Klrer  dmlnago  b. 
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SURFACE   WATER   SUPPLY   IN   1906. 


EAST   BRANCH    PENOBSCOT   RIVER   AT   GRINDSTONE,  ME. 

This  station  was  established  October  23,  1902.  It  is  located  at  the 
Bangor  and  Aroostook  Railroad  bridge,  one-half  mile  south  of  the 
railroad  station.  The  conditions  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  165,  page  38,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Daily  gage  height,  in  feet,  of  East  Branch  Penobscot  River  at  Grindstone,  Me.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

f 
Dec. 

1 

1 

9.4 
9.6 
9.7 
9.8 
9.85 

9.9 

10.25 

10.4 

9.9 

9.6 

9.3 
9.3 
9.3 
9.3 
9.0 

9.0 
9.0 

8.8 
8.7 
8.6 

8.55 

9.3 

9.0 

8.7 
8.9 

8.75 

8.8 

&4 

8.35 

7.3 

7.2 

7.1 
7.2 
7.9 
7.1 
8.4 

8.25 

8.65 

8.7 

8.65 

8.65 

8.7 

8.65 

7.35 

7.76 

7.26 

6.85 

6.55 

7.8 

6.55 

6.45 

6.4 

6.5 

5.6 

5.85 

5.75 

5.45 
5.25 
5.4 
4.85 

4.85 

******* 

4.85 

6.45 

6.2 

6.86 

6.65 

6.7 

7.86 

7.8 

7.86 

7.5 

7.46 

7.4 

7.7 

7.86 

7.66 

7.66 

7.6 

7.6 

7.3 

7.35 

7.35 

7.1 

7.3 

6.9 

6.55 

6.4 

6.2 

6.15 

5.75 

5.25 

4.85 

4.6 
4.6 
4.6 
4.6 
4.5 

4.4 

4.36 

4.36 

4.2 

4.26 

4.3 
4.4 
4.4 
4.4 
4.36 

4.3 

4.26 

4.2 

4.2 

4.1 

4.1 
4.2 
4.2 
4.2 
4.2 

4.5 

4.65 

4.9 

5.3 

5.45 

5.75 

6.0 
6.9 
6l7 
6.6 
6l46 

6.3 

6.15 

6l1 

6lO 

4.9 

4.9 

4.8 
4.8 
4.7 
4.7 

4.7 

4.7 

4.8 

4.86 

4.9 

6.0 
&1 
6.1 
6l1 
5.05 

5.0 
5lO 
4.96 
4.9 

4.8 

4.9 
4.9 
4.8 
4.8 
4.7 

4.6 
4.6 
4.7 
4.7 
6l05 

6.86 

6.4 

6.8 

6.7 

6.6 

6.4 

6.16 

6.1 

6l8 

6.65 

6l46 

5.4 

6.2 

5l16 

5l1 

6.0 

6.06 

&16 

6.06 

4.9 

4.8 

4.75 

4.9 

6.05 

5.2 

6l35 

5.46 

5.7 

5.8 

6l9 

6.3 

6.26 

6.1 

6.0 

6.0 

6.95 

6l9 

6.9 

6l85 

5l9 

5.96 

6.16 

6.25 

6.2 

6l1 

6.9 

5l85 

&75 

&7 

5.6 

6.5 

53 

2 

5.4 

&3 

3 

5.6 

5.2 

4 i 

&U 

5 1 

5.1 

&1 

6 

4.5 

.•i.15 

6.3 

b.0 

7 

I 

49fi 

8 ' 1 1 

49 

9 1 

485 

10 \ 

5.1 

48li 

11 

48 

12 

1             1 

5.7 

48 

13 

1 

5.2 

47 

14 

47 

15 

4T 

16 

4.5 

8.3 

41 

17 

, 

48 

18 

5.2 

8.7 

48 

19 

445 

20 i 1      5.0 

44 

21 

8.7 
8.7 
8.7 
7.8 

44 

22 



5.0 

44 

23 

44 

24 : 1...      . 

•  44 

25 1 1     6.3 

26 ' 

8.05 
8.4 

44 
44 

27 1 

8.7 
8.9 
9.1 

43 

28 1 ' 

43 

29 ! 

43 

30 

31 

9.35 

43 
43 

Note.—  The  following  ice  conditions  prevailed  during  1906:  River  frozen  January  1  to  April  21,aod 
November  25  to  Docomi>er  31,  inclusive.  During  the  frozen  period  gage  heights  were  taken  to  wtttf 
surface  through  «  hole  in  the  ico.    The  following  companitive  readings  were  taken: 


("omjMiratire  ice  and  tratrr  readingff. 


Date. 


Water 
surface. 


Frrf. 

.Tanuaryfi 4.5 

Januarv  10 4. 5 

JanuarV  22 5. 0 

February'i 5.4 

February  5 .VI 

Febniarv  10 .5.1 

Fcbruarv20 5.0 

March  3 .5.  f. 

March  6 5. 1.5 

March  1.3 .5.2 

March  18 .5.2 


Top  of 
iw. 


Fret. 
4.5 
4,5 
5.0 
.5.4 
.5.1 
5.1 
.5.0 
.5.fi 
5 


15 
2 

2 


Thick- 
ness 
of  ice. 


Frrt. 
0.8 


.9 

.9 

1.2 


1. 

1. 
o 


l.« 
2.0 
2.0 


Dat4» 


March  25 

April  (■» 

April  12 

.Vpril  1« 

November  25 
December  2 
December  9 
Decern  l>er  10 
Dwember  23 
Deceml)er  .30 


Gage  heights  were  probably  affected  by  log  jams  on  Grindstone  Falls  during  June  and  up  to  Ju^ 
26,  when  the  river  was  reported  clear.  From  August  27  to  Octol)er  10,  inclusive,  a  jam  of  poles  BOf* 
ties  at  the  bridge  was  reported. 


PENOBSCOT   HIVER   DRAINAGE   BASIN.  , 

Rating  tabUfor  Eatl  BratuA  of  PnuA*cot  River  al  GrindtUmt,  Mt.,foT  1905-6. 


Ff€t. 

F,H. 

«h.7R... 

hrJ^I. 

Dl*- 

.ss;. 

clurgf. 

Stc.-fl 

•Vi< 

Yif.- 

S.W 

'" 

8.« 

.130 

B.M 

■•■'- 

!■  ba»ed  on  thlrt*en  dli- 

M(mthly  diteharge  of  Eatt  Brandt  Penobteot  River  at  GrindtUme,  Mt-.f/ir  }9<»>. 
[Dnliuge  aru.  1,130  gqiure  mllM.nl 


DiKlurge  In  secon 

-Iwt. 

Run. 

on. 

Month. 

MB..™. 

II..T. 

■^.-SiE" 

^r^hiQ 

SRID 

405 
4» 

s.aio 

^ 

708 
1,MD 

e.oa 

7.11 
3.13 

.334 
.017 

.no 

1.13 

1 

000 

goo 

i 

TBO 

MATTAWAMKEAO    RIVER    AT   MATTAWAMKEAG,  ME. 

This  station  was  establishnd  August  26,  1902.  It  is  located  at  the 
Maine  Central  Railroad  bridge  in  the  village  of  Mattawamkeag.  The 
conditions  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  165,  page  41,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

A  measurement  was  made  August  2.'i,  1906,  by  F.  E.  Pressey,  with 
the  following  results: 

Width,  257  feet;  area.  220  square  f>'i't:  gngi>  hi-i(fht.  :(.0«  fift:  discluirgiv  250  Hrcmd- 


Dmly  gagr  hrighl.  in/rrl.  <i/  ifnIUiii 


g  Rirr 


t  Matlawanikrntj.  Mr.,  fur 


m 
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SURFACE   WATER   SUPPLY   IN   1906. 


Dmy. 

Jan.  ■  F 

I..  1  M»r. 

Apr, 

M.y. 

ftlS 

Jum-. 
4.45 

ti 
1 

July. 

A* 

3.4 

3.4 

3.M 

3,  J 

aa 

s^t. 

Oct. 

N«.    I«, 

it  1  ^S^ 
3.1      8.0 

11 

lays 

10.8 

1             ' 

2-S 
2.0 

Its 

S.45 
4.8& 

*■*   

•.3 

,.,       K, 

27        ^M 

_ 



Note.— ThB  following  loi  conaition  proiiiilea  during  IBM:  River  froieii  over  January  1  lo  24;  ejn 
JsDUtirrSS lo  Fi-hniary  a:  froinn  Fphriurj' 4 to  April  U:  clnirotla)  Aprtli;.  Rlrerfroien  Deoemhal 
to  31.  During  Ihi-  froien  porloti  fnge  tiFlghti  wpre  UksD  10  wBt*t«urt»ce  through  B  bolclntbe  l» 
Tbe  loltowlngcoiiipsntlvc  ruxllngs  were  Uken: 

Comparaiirf  ice  and  teatfr  readinga- 


Fabroary  4 . . . 
FebniHryR... 
Februtiry  13... 
February  2n. . . 


'ao 

1  Top  of 

1        fi 

Thick 

ne^o 

i  ,r-__ 

mtsr 
«url«« 

■raw- 
"IS. 

-; 

1    Aprill 

.,'■." 

Bafini;  table  for  Miillawamkfog  liitfr  at  Matlau^mieag,  Me., /or  1905-6. 


.ss.. 

.ssr.. 

.£'i.. 

.S«i. 

o£t. 

uSB. 

c£'^. 

S-<--f( 

Ni>TE.-Thn  Jilwvp  tulili-  Is  Bppllcalile  onlv  for opeiMhannel  conditlona.    Ills 
clinrhaiyo  nwaguri'iiu'jitu  rnudu  ilurliig  Un'^-i\  una  19  n-dl  iltilnvd  Iwtwcen  gage  I 


halBtitia.6IaetUHtU 


MNOBSCOT   BIVER   DBAINAGE   BASIN, 
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Monthly  discharge  of  Mattawamheag  River  at  Maltawamkeag ,  Me. ,  for  1906, 

[Drainage  area,  1,510  squaro  miles.] 


Month. 


1  (17-30) 

wt 

unber.. 

ber 

mber. . 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

14,900 

11,400 

13,800 

9.14               4.76 

15,900 

3,900 

10,300 

6.82                7.86 

5,810 

525 

2,650 

1.75                1.95 

1,100 

470 

834 

.552                .64 

525 

206 

345 

.228 

.26 

470 

86 

223 

.148 

.17 

3,710 

86 

1,720 

1.14 

1.31 

3,710 

2,080 

3,080 

2.04 

2.28 

TE. — V'alues  for  1906  are  rated  as  excellent. 


PISCATAQUIS    KIVER    NEAR   FOXCROFT,  ME. 

'his  station  was  established  August  17,  1902.  It  is  located  at 
v's  bridge,  about  halfway  between  Guilford  and  Foxcroft.  The 
ditions  and  the  bench  marks  are  described  in  Water-Supply  Paper 
165,  page  44,  where  are  given  also  references  to  pubhcations  that 
tain  data  for  previous  years. 

Discharge  measurements  of  Piscataquis  River  neur  Foxcroft,  Me.,  in  1906. 


Date 


St  22. 

Bt31. 


llydrographer. 


^'<'^hJ  ^XS' !  hd^t.  |P"""nce. 


F.  E.  Presst'y. 
do 


Feet. 
100 
102 


Sq.  ft. 
210 
205 


Feet. 

Sec. 

'ft. 

2.73 

320 

2.81 

330 

Daily  gage  height,  in  feet,  of  Piscataquis  River  near  Foxcroft,  Me.,  for  1906. 


Dav. 


Jan. 


2.2 
2.2 
2.2 
2.2 
2.8 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.4 
2.5 

ao 
a2 

3.3 
3.3 

a4 

3.6 
3.8 
4.4 


Feb. 

Mar. 

.\pr. 

May. 

June. 

July. 

3.8 

a  5 

as 

5.8 

as 

2.0 

3.6 

a  2 

a  8 

6.2 

ao 

2.4 

a4 

a2 

as 

6.1 

a  4 

2.4 

2.9 

2.8 

as 

6.1 

a  4 

2.4 

a4 

as 

as 

6.2 

a  4 

2.3 

a  4 

a6 

4.0 

6.2 

a  5 

2.2 

a2 

a4 

4.0 

5.9 

4.8 

2.2 

ao 

a  4 

as 

5,5 

4.2 

1.8 

ao 

ai 

as 

5.2 

as 

2.1 

ao 

ai 

a  6 

8.1 

a  5 

2.1 

2.8 

2.8 

a4 

6.5 

ao 

2.2 

ai 

2.8 

a  3 

5.1 

ao 

a  4 

ai 

ao 

a  2 

4.6 

ao 

2.8 

ai 

ao 

a  2 

5.1 

2,8 

2.8 

ao 

ao 

as 

4.8 

2.8 

2.5 

a  2 

ao 

8.0 

4.7 

2.6 

2.G 

a4 

2.8 

10.0 

4.6 

2.6 

2.6 

2.5 

ao 

7.6 

4.5 

2.6 

2.6 

a4 

a  2 

6.4 

as 

2.6 

2.6 

a4 

a  4 

a3 

a  5 

2.3 

2.5 

a4 

a4 

6.3 

a  6 

2.0 

2.4 

a4 

a  4 

6.5 

a  6 

2.3 

a  2 

a  4 

a  4 

0.5 

a  6 

2.3 

2.9 

a6 

a2 

6.0 

ao 

2.6 

2.9 

a4 

ai 

4.2 

ao 

2.9 

2.9 

Aug. 


2.6 
2.6 
2.5 
2.4 
2.3 

2.3 
2.2 
2.1 
2.0 
2.2 


2 
2 
3 
3 
2 


2.2 
2.2 
2.2 
2.7 
2.4 

2.4 
2.4 
2.5 
2.7 
2.6 


Sept. 


2.6 
2.6 
2.7 
2.7 
2.7 

2.7 
2.6 
2.5 
2.4 
2.5 


2. 

2. 
2. 
2. 


2.0 
2.0 
2.4 
2.4 
a  2 

ao 

2.6 
2.4 
2.2 

2.8 


Oct. 

Nov. 

Dec. 

2.3 

a  5 

a  2 

248 

a  6 

as 

2.8 

a  6 

as 

1.9 

a  6 

as 

1.9 

a  6 

a? 

•1.8 

a4 

a? 

1.6 

a4 

a  5 

2.2 

a2 

a  4 

2,2 

a  2 

a  4 

as 

ao 

a  2 

4.2 

ao 

a  2 

a  5 

ai 

a  2 

a  3 

ai 

a  2 

2.8 

ai 

a  4 

2.8 

ai 

as 

2.7 

ao 

a  6 

2.4 

a  3 

a  2 

2.4 

a  4 

a  4 

2.4 

a  4 

a  4 

2.0 

a  4 

a  4 

2.8 

a  4 

a  5 

2.9 

a3 

a6 

ao 

a  2 

a? 

ao 

ai 

a7 

a3 

ai 

a6 

42  SUBFACE   WATEB   SUPPLY   IM   IMS. 

liailn  gagr  Krigkt.  in/fft.  o/  I'ittatoqui*  Riirfr  titar  Fozeroft.  Mf.,/or  1906 — Coni'd. 


XS  . 


II>r.  Apr.  Hay.    Junr.    July. ,  Aiw-  |  8«pl. 

3.1  i.6        3.1        2.e        2.S  ; 

14  4.S        3.1        Z«i      2.6 

3.1  &e        3.S  >     1.1        2.e 

S.8  L8         3.S  I      Zl  I      1.4 

XB  &1        3.B  I     11  !      1« 


111    It 
a.!      It 


NoTE.—RlTrr  Imtrn  avrr  tbrough  Frhnury  uid  prohahly  tbrDU|#  Juiiury.    Gage  hdgtau  tn 

w»tf  r  »urta»  In  holf  rut  In  Iw.    KivrropraoD  April  T.    Thf  toUoirlag  UUcknrura  ol  lc»  wfrmbWi 

Frbnury  ■;.  1.4;  Friinumi,  l.l:  Uaicb3.  I^:llan?h  10,  li);  HBRb  IT.  I A  Hu<rb24.  l.T;  HiRim. 

Ratitu/  tablf/or  PiaralaqHu  Hirer  tuar  Foimft.  ltt../or  1904-C. 


hilSTl- 

,£'i. 

|i,Sr,. 

Dli- 
rh.tff. 

.SS, 

rhl'^. 

A. 

.£^. 

Frrt. 

»"* 

■      Fell. 

S..^. 

r«i 

*';«- 

Fnt- 

« 

4.10 

in.ro 

n.wa 

NllTE. — Th*    •boYP 


Monrhlti  i/wrAdrj/r  'j/"  Pitcaiaqiiui  Riii 


r  Foicri^t.  Me.,  for  1906. 


PiK-n. 

-Wl 

«™d 

fwl. 

Run-oS. 

""""■ 

Mir 

mun,. 

«- 

S«c.-ft.per  DnxkM 

■'(m 

I  vn 

4  810 

^ 

"" 

778 

rni.l)    SmFAM    .\T    EN'FIF.r.U,    ME. 

This  .'itatimi  wns  ('.■^tnhli.slietl  June  14.  1*104,  and  was  located  at  the 
hifrhwRv  hudgi-  al>out  three- fourths  mite  south  of  Enfield  on  the  rotfi 
to  Pa-ssadumkeag.  On  S<'pteiiihpr  12.  1904,  to  avoid  backwBtw 
effects  from  PassadiimkenK  stream  the  f:af:e  was  taken  from  the  high- 
way bridge  and  placed  about  200  feet  below  the  old  mill  near  Enfield 
post-ofTicp.  The  conditions  at  the  .station  and  the  bench  marics  ai* 
deseribed  in  Water-SuppIy  Paper  .\o.  Ifi.i,  page  46,  where  are  givw 
_  also  references  to  jtublications  that  contain  data  for  previous  years. 


PENOBSCOT  BIVEB  DRAINAGE   BASIN. 
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Diicharge  measurements  of  Cold  Stream  at  Enfield^  Me,,  in  1904^-1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Gage 
hei^t. 

Dis- 
charge. 

1904. 
mber  9... 

n.  K.  Barrows 

Feet. 

Sq.ft. 
17 
20 
23 
25 

19.7 

44 

19.3 

23 

18.2 

22 

23 

14.1 

12.4 

11.3 

26 

27 

Feet. 
2.72 
2.75 
2.92 
2.90 

2.68 
3.33 
2.63 
2.78 
2.78 
2.78 
2.80 
2.68 
2.64 

2.66 
3.04 
3.10 

Sec-ft. 

3«rl2 

F.  E.  Presaey 1 

37 

3er21 

do : 1 

56 

mber  4 

do 

54 

1905. 

28 

F.  E.  Preesy 

33 

41 

33 

32 

28 

16.5 

.^2 

30 

31 

3i 
35 
36 

22.6 

! 

do 

168 

^ 

do 

29.3 

» 

do 

52 

26 

do 

55 

26 

do 

42 

24 

do 

52 

)er23 

do 

21.3 

mber  28 . . 

do 

15.9 

1900. 

uuy  24 . . . 
13 

F.  E.  PrM«y 

17 

do 

77 

30 

do 

83 

Daily  gage  height ,  in  feet  y  of  Cold  Stream  at  Enfield^  Me. ,  for  1906. 


Day. 


Jan. 

Feb. 

Mar. 

2.6 

2.7 

2.6 

2.4 

2.7 

2.7 

2.6 

2.6 

2.7 

2.6 

2.6 

2.7 

2.6 

2.6 

2.6 

2.5 

2.6 

2.6 

2.6 

2.6 

2.7 

2.6 

2.5 

2.7 

2.6 

2.7 

2.7 

2.6 

2.7 

2.7 

2.6 

2.7 

2.6 

2.7 

2.7 

2.6 

2.7 

2.6 

2.6 

2.7 

2.7 

2.6 

2.7 

2.7 

2.5 

2.6 

2.7 

2.5 

2.7 

2.7 

2.5 

2.V 

2.7 

2.7 

2.6 

2.7 

2.7 

2.6 

2.7 

2.7 

2.7 

2.6 

2.7 

2.7 

2.7 

2.5 

2.7 

2.7 

2.6 

2.6 

2.7 

2.7 

2.6 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.8 

2.6 

2.7 

2.6 

2.7 

Apr. 


2.8 
2.8 
2.8 
2.8 
2.7 

2.9 
2.9 
3.0 
2.9 
3.0 

2.9 
2.9 
3.3 
3.0 
3.0 

3.0 
3.3 
3.1 
2.9 
2.9 

2.9 
2.9 
3.3 
3.3 
3.3 

3.1 
3.1 
3.1 
.3.1 
3.1 


May. 

June. 

3.1 

3.2 

3.1 

3.2 

3.1 

3.1 

3.1 

3.1 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.1 

3.2 

3.1 

3.4 

3.0 

3.9 

3.0 

3.8 

3.1 

3.8 

3.1 

3.8 

3.1 

.3.7 

3.2 

3.6 

3.3 

3.7 

3.3 

3.7 

3.4 

3.6 

3.4 

3.6 

3.4 

3.4 

3.3 

3.1 

July. 


3.3 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3. 2 
.*l.l 


3.0 
3.0 
3.1 


3.0 
3.0 
3.0 
3.1 
3.1 

3.1 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.1 
3.1 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.9 
2.9 


3.1 

2.9 

3.1 

2.9 

3.2 

2.8 

3.2 

•  2.8 

3.1 

2.8 



2.S 

Aug. 


2.8 
2.8 
2.8 
2.8 
2.9 

2.9 
2.9 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 

2.8 

2.7 
2.7 
2.7 
2.7 
2.8 

2.8 
2.8 
2.8 

2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.8 
2.8 


Sept. 

Oct. 

2.7 

2.8 

2.7 

2.8 

2.7 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2  7 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.8 

2.8 

2.7 

2.8 

2.7 

2.8 

2.8 

2.7 

2.7 

2.7 

2.8 

2.6 

2.8 

2.6 

2.8 

2.7 

2.8 

2.7 

2.8 

2.6 

2.8 

2.7 

2.» 

2.8 

2.8 

2.7 

2.8 

2.7 

Nov. 


2.6 
2.6 
2.6 
2.6 
2.6 

2.7 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.8 
2.8 
2.8 
2.8 
2.7 


Dec. 


2. 
2. 
2. 
2. 
2. 


2.6 
2.6 
2.6 
2.6 
a  4.0 

02.9 
2.7 
2.7 
2.6 
2.6 

2.7 
2.7 
2.6 
2.7 
2.7 

2.7 
2.7 
2.7 
2.6 
2.6 

2.6 
2.8 
2.8 
2.8 
2.7 

2.7 
2.6 
2.6 
2.7 
2.7 
2.S 


«  Backwater  from  anchor  if«  on j-iUlcs  Im»Iow  station. 

TK. — Ice  does  not  usually  form  at  this  station.    It  sometimes  forms  to  a  thickness  of  0.2  foot  during 
^t  but  invariably  goes  out  during  the  diiv.    The  following  thicknesses  of  ice  were  obtained: 
ruary  3,  2  inches;  February  15,  2  inches;  Inarch  12,  2  inches;  March  13,  1  inch;  March  23,  2  inches. 
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SURFACE   WATER   SUPPLY   IN   1906. 
Rathuj  tabic  for  Cold  Stream  at  Enfifld;  Me,,  for  1904^1906. 


Gage 
height. 

Dis- 
chaxge. 

>     (}Hge 
height. 

!     Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Di». 
chaig«. 

Gage 

cbaige. 

Feet. 

Sec.-ft. 

See.-ft. 

Feet. 

Sec.-fi. 

2.41) 

2 

2.90 

h 

3.40 

3.90 

316 

2.50 

6 

•        3.00 

69 

3.50 

186 

4.00 

353 

2.60 

12 

1        3. 10 

88 

1       3.60 
3.70 

216 

2.70 

24    ' 

3.20 

109 

248 

2.80 

:^7    1 

3.30 

132 

1        3.80 

1 

281 

NoTK.— The  a)K>vo  tabic  is  A])plicuhle  only  for  open-channel  condltioiiB.  It  is  baaed  on  eif^t  it'l 
charge  mcasurenientH  made  during  1904-1900  and  is  fairly  well  defined  between  gage  height*  2.«  H\ 
and  3.2  fet-t.    HiJow  gage  heiglit  2.6  feet  it  is  very  uncertain. 

Montlihj  discharge  of  Cold  Stream  at  Enfield,  Me.  Jar  1904-1906. 

[Dminage  area.  20  square  miles.] 


Month. 


September  (10-30) 

()ctol)er 

November 

December 


1004. 


January. 
February 
March . . . 
April 


I'JOj. 


May 

June 

July 

August 

Septenil)er. 

()ctol)er 

NovemlM»r. . 
Decern  1)0  r« 


The  year . 


January. . 
February . 

March 

April 


I'MMi. 


Me 


lay. 
June, 
July 


August 

Scpteinl)er. 

Octol>er 

N'()V«MnlH.*r. 
I)e<vnUK?r  f*. 


Th«'  war. 


Discharge  in  seoond-l^et. 

Rim-off. 

:imum. 

Minimum. 

Mean. 

8ec.-ft.  per 
■q.  mile. 

Depthti 
incfao. 

09 

2 

30.0 

1.53 

LB 

09 

6         53.2 

2.06 

11 

m 

12         33.5 

1.20 

L« 

37 
52 

12          22.6 

.860 

f 

12          22.8 

•  .877 

L« 

37 

12 

24.1 

.027 

S 

37 

12 

26.3 

1.01 

L» 

248 

12          42.2 

1.62 

1.11 

316 

12 

66.5 

2.56 

1« 

52 

24 

35.9 

1.38 

LM 

52                    12 

36.1 

1.30 

L« 

24                     2 

6.66 

.256 

.» 

37                     6          27.3 

1.05    ! 

i-i: 

24                   12          19.0 

.731 

.M 

24                   12          17.6 

.677 

.:» 

24                    10 

13.7 

.527 

.<i 

310 
24 

2 

28.2 

1.06 

ii:: 

2          15.7 

.604 

.s 

24  1                   0  i        19.5 

.750 

> 

37  ■                   6           11.8 

.454 

.£ 

132  I                 24  !        72.4 

2.7« 

iiv 

158 

09         107 

4.12 

iTj 

310 

09         153 

5.88 

b.» 

HS 

37  1        65.7 

2.53 

IK 

52 

24          35.9 

1.38 

1.9 

37 

24          20.6 

1.14 

i-r 

r,2  ,                 12  ,        26.0 

1.03 

LB 

37  !                 12          22.6 

.865 

.ff 

37 

'                 12 

20.6 

.792 

.« 

310 


•) 


48.4 


1.86 


2S.» 


a  Kivor  frozon  DoccnilK'r  11  to  13,  19a>:  discharge  estimated  10  second-feet. 
fr  Jtackwator  DwemlK'r  5  and  0;  discharge  corret'tod. 

NoTK.    Viihu's  VMH  to  r.N>i,  a pproxlniaUsowing1ol(x>}ilchiiiiges  in  control  which ooaM  not  be ooTCied 
by  meter  mca.sun'UU'nts. 


PIIII.LIPS    LAKE    AND    <)l  TLETS    IN    IIOLDEX    AND   DEDHA3f,  ME. 

Tlie  I'nitod  States  (loolo^ical  Survey  maintains  gages  at  the  two 
outlets  of  Phillips  Lake;  also  a  gaj^o  for  obtaining  a  record  of  lake 
level.  The  station  at  th(»  northern  outlet  was  established  Julv  7. 
1*M)4.  It  is  located  about  1^  miles  from  the  lake,  one-fourth  mile 
south  of  the  villaire  of  P^ast  Ilolden,  an<l  175  feet  south  of  an  old  mill. 


PENOBSCOT    RIVER   DRAINAGE   BASIN. 
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station  at  the  southeastern  outlet  was  established  July  19,  1904. 
located  at  the  highway  bridge  about  1 J  miles  southeast  of  Lake 
se  railroad  station,  and  is  about  700  feet  southeast  of  the  Maine 
ral  Railroad  crossing.  The  station  on  Phillips  Lake  was  estab- 
d  July  19,  1904.  It  is  located  about  one-fourth  mile  west  of  Lake 
se  railroad  station.  The  conditions  at  these  stations  and  the 
h  marks  are  described  in  Water-Supply  Paper  No.  165,  page  48, 
-e  are  given  also  references  to  publications  that  contain  data  for 
ious  years. 

(irge  vieaturements  of  Phillips  Lake,  northern  outlet  at  East  Ilolden,  Me.,  in  1904-0. 


>ate. 

Hydrographer. 

Width. 
Feei. 

Area  of 
section. 

Sq.  ft. 
7.86 
6.54 
4.36 

9.9 

11.1 

12.2 

11.5 

9.2 

8.6 

9.3 

3.0 

16.6 
12.3 
13.1 
12.9 
17.8 
14.4 

(rage 
height. 

Feet. 
1.55 
1.45 
1.46 

1.84 
1.90 
1.90 
1.82 
1.77 
1.67 
1.74 
1.41 

2.38 
2.34 
2.34 
2.28 
2.52 
1.85 

Dis-' 
charge. 

904. 

} 

H.  K.  Barrows 

Sec. -ft. 
9.66 

t  18. 

F.  E.  Preasey 

6.29 

jr  17 

do 

5.64 

905. 

J 

F.  E.  Pressey 

15.5 

17.0 

17.0 

12.5 

12.5 

9.3 

9.5 

5.7 

18 
14 
14 
14 
16 
11 

24.2 

9a 

do 

27.2 

ia 

do 

30.7 

7 

Preaaey  and  Adams 

21.5 

t  11 

F.  E.  Preasey 

15.0 

1 15. 

BarrowB  and  Preaaey 

11.0 

iber  2... 

F.  E.  Pressey 

12.6 

ST  21 

do 

1.8 

B06. 

W723..- 
5. 

F.  E.  Pressey 

50 

do 

46 

14. 

do 

44 

17. 

do 

40 

I 

do. 

52 

t24. 

Barrows  and  Pressey 

17.2 

a  From  log  across  stream  100  feet  below  gage. 

vge  measuremerUs  of  Phillips  Lake,  southeastern  oiUlet  near  Lake  House  railroad 

station  J  Me.,  in  1904-06. 


•ate. 

Hydrographer. 

Width. 
Feet. 

\rea  of 
section. 

Sq.  ft. 
1.23 
.20 
1.25 

19.3 
15.4 
14.3 
1.8 
1.19 
1.06 
.08 

i.a*. 

1.17 
18.2 
10.2 
.GO 

Gagf't 
Outlet. 

Feet. 
1.42 
1.14 
1.40 

2.80 
2.28 
2.20 
1.62 
1.38 
1.35 
1.06 
1.10 

1.50 
1.94 
2.90 
2.20 
1.15 

might. 

Phillips 
Lake. 

Dis- 
charge. 

904. 

) 

H.  K.  Barrows 

Feet. 

7.a> 

6.40 
7.34 

9.40 
8.94 
8.97 
8.48 
7.37 
7.20 
6.40 
0.00 

T.rtT) 
7.2.'i 
».3o 
8.80 

Sec. 'ft. 
1.09 

t  18 

F.  E.  Pressey 

.07 

er  17 

do 

1.48 

905. 

17 

». 

F.  E.  Pressey 

do 

H.O 
8.0 
8.0 
4.0 
2. 5 
2..') 
.5 

.:« 

3 
3 

8 
12 

a 

42.7 
12.2 

5. 

do 

11.9 

7 

Pressey  and  Adams 

3.3 

t  11 

F.  E.  Pressey 

1.25 

t  15 

Barrows  ana  Pressey 

1.04 

ober  2... 

F.  E.  Pressey 

.05 

er  31 

do 

.03 

906. 
ary23... 

F.  E.  Pressey 

1.G9 

do 

1.21 

27. 

do 

44.2 

L 

do 

13.5 

t24 

Barrows  and  Preascv 

.01 
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SURFACE   WATER   SUPPLY   IN  1906. 


Daily  gage  height,  infect,  of  Phillips  Lake,  northern  outlet^  at  East  Holden,  Me.yfcfr  1906. 

Fob.  .  Mar. 


Day 


1. 
2. 
3. 
4. 

5. 


8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 


in. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 


•  Jan. 


1.8 
2.0 
2.3 

1.85 
1.85 

1.8.-> 

2.0 

2.2 

1.85 

2.G 

2.0 
1.9 
1.8 
1.8 
1.8 

2.2 
2.3 
2.1 
2.1 
2.1 

2.1 

2.1 

2.1 

2.55 

2.4 


Apr. 


2.3 
2.3 
2.5 
2.2 
2.2 


2.4 

2.45 

2.4 

2.5 

2.35 


2.2 

2.3 

2.1 

'2.0a 

2.05 

2.a5 

2.^ 

2.3 

2.05 

2.4 

0 
0 
05 


2.5 
2.5 

2.2 

2.5 

2.3 

2.35 

2.5 

2.2 

2.5 

2.35 

2.4 

2.2 


2.4 
2.5 
2.4 
2.4 
2.4 
2.4 


3 
5 
5 


2.5 

2.45 

2.4 

2.5 

2.45 

2.3 
2.3 
2.3 
2.3 
2.25 

2.1 
2.5 
2.3 
2.2 
2.2 

2.3 
2.3 
2.5 
2.5 
2.5 
2.55 


2.4 

2.45 

2.4 

2.15 

1.8 

2.45 

2.5 

1.8 

2.3 

2.35 

2.3 
2.3 
2.4 
2.3 
2.15 

2.55 
2.32 
2.38 
2.38 
2.42 

2.42 

2.2 

2.4 

2.15 

2.4 

2.5 
2.3 
2.2 
2.2 
2.4 


2.5 
2.2 
2.5 
2.2 
2.2 

2.2 

2.5 

2.3 

2.25 

2.5 

2.4 

2.2 

2.2 

2.25 

2.45 

2.3 

2.(K) 

2.a'i 

2.05 

2.0 

2.0 

2.05 

2.25 

2.4 

2.5 

2.4 

2.0 

2.05 

2.3 

2.3 

2.4 


2.5 

2.35 

2.0 

2.45 

2.4 

2.5 

2.55 

2.3 

2.0 

2.0 


2. 
2. 
2. 
2. 

2. 


4 

3 

4 

25 

4 


2.4 
2.0 
2.3 
2.4 
2.35 

2.4 

2.4 

2.45 

1.9 

2.3 

2.4 
2.3 
2.4 
2.55 
2. 15 


July. 

Aug. 
1.65 

Sept. 

Oct. 
1.55 

Nov. 

1 

D«. 

1.8 

1.8 

1,9 

1.7 

2.45 

1.65 

1.8 

1.55 

2,1 

1.: 

1.8 

1.65 

1.8 

1.55 

2,3 

1.^ 

2.3 

1  65 

18 

1  55 

23 

M 

2.3 

1.65 

1.8 

1.55 

2,3 

i> 

2.35 

1.65 

1.75 

1.55 

2.3 

i.> 

2.2 

1.65 

1.7 

1.55 

2.3 

u 

1.8 

1.65 

1.7 

1.55 

2.4 

l-T 

1.7 

1.65 

1.65 

1.55 

2.4 

1.7 

1.7 

1.66 

1.6 

1.55 

2.4 

1.7 

1.8 

1.7 

1.6 

1.55 

1,9 

1.7 

1.7 

1.65 

1.6 

1.55 

2.4 

17 

1.7 

1.65 

1.6 

1.55 

2.4 

1.7 

1.7 

1.65 

1.6 

1.55 

3.4 

1.7 

'     1.7 

1.65 

1.6 

1.6 

2.4 

1.7 

1.7 

1.65 

1.6 

1.55 

2.25 

1.7 

1.7 

1.65 

1.6 

1.55 

2.4 

1.7 

1.7 

1.7 

1.6 

1.5S 

1.9 

1.7 

1.7 

1.9 

1.6 

1.55 

2.5 

1.7 

1.7 

1.9 

1.6 

1.55 

2.5 

1.7 

1.7 

1.9 

1.6 

1.5S 

2.4 

1.75 

1.7 

1.9 

1.65 

1.5S 

2.4 

1.75 

1.7 

1.9 

1.55 

1.5 

2.4 

1.73 

1.7 

1.9 

1.55 

1.45 

2.4 

U 

1.65 

1.9 

1.55 

1.5 

1.9 

l* 

l.fi5 

1.9 

1.55 

1.95 

1.7 

\.i 

1.65 

1.85 

1.55 

1.95 

1.7 

1.* 

1.05 

1.85 

1.55 

1.6 

1.7 

U 

1.65 

1.8 

1.55 

1.75 

1.7 

l.« 

1.65 

1.8 

1.55 

1.6 

1.7 

L« 

1.65 

1.8 

1.9 

ht 

Note.  -Tho  outlet  doos  not  frc«eK(>  over  near  the  gage,  but  during  ahort  periods  the  ga^ge  height  nuj 
be  affwted  by  ut;  conditions  downstream. 


Daily  gage  height,  in  feet,  of  Phillips  Lake  near  East  Uolden,  Me.,  for  1906. 

Day.              Jan.      Fel). 

Mar.      Api}. 

May.    June. 

July. 

Aug. 

Sept. 
5.8 

Oct. 

Nov. 

S.I 

1 

' 

2 

' 9.3 

3 K.7 

7.1     : 

5.35   

4 

1 

6.7 

5 

9. 4    

1 

6 7.8    

5.35 

1 

7 

!       0.8  i 

7.2 

1 

8 

1 

1 .1 

5.7 

il 

9 ' 9. 1 

10 X.4 

7.4    

5.3 

11 

6.6 

12 

1 

9.4    ! 

'  *6.'36* 

13 7.9    

14 7.3    ! 

7.1 

, 

I'l                                  .              .    . 

■ 

5.5 



••••»•« 

At 

IH 

8.0  ' 

17 S.l 

18 

0. 8    

&  35  ■ 

6.4 

19 

20            H. .'{    

9. 1    

, 

5.3 

21 ■, ' 9.2 

22 ' 

0.9 

•  «••-• 

5.4 

14 

23 7.0    

s.s       s.i   

24 7.5 

2.')            

0.4    



5.7 

_____          _  _                       1 

0.2 

20 

27 '       S.8    

.  -            1 

8.  / 



4,1 

>...... 

• 

•28 9. 4  ' 

0.9 

2«> 1 

5.65 

•         -  • 

30 1 1       7. 0 

'• : 

0.4    

: 

•*«..•.                               1 

1 

Note.— The  lakw  did  not  freeze  over  ut  the  gage  during  the  year. 
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Rating  table  for  Phillips  Lake,  northern  outlet,  at  East  Holden,  Me.,  for  1904^1906. 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
chaige. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.40 

1T3 

1.80 

15.8 

2.20 

36.5 

2.50 

1.50 

3.6 

1.90 

20.5 

2.30 

42 

2.60 

59 

1.60 

7.2 

2.00 

25.5 

2.40 

47.5 

2.70 

65 

1.70 

11.3 

1 

2.10 

31 

1 

Note.— The  above  table  is  applicable  only  lor  open-channel  conditions.    It  is  based  on  ten  discharge 
measurements  made  during  1904-1906,  and  is  fairly  well  defined. 

Rating  table  for  Phillips  Lake,  southeastern  outlet,  near  Lake  House  railroad  station,  Me., 

for  1904-1906. 


Gage 
height. 

Feet. 

Dis- 
^  cliarge. 

i     Gage 
;  height. 

Dis-     1 
charge. 

Sec.-ft. 
0.80 

Gage 
height. 

Feet. 

Dis-      1 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 
0.02 

1 

Feet. 

Sec.-ft. 

6.00 

7.00 

8.00 

2.4 

8.90 

13 

6.10 

.03 

7.10 

.95 

8.10 

2.6 

9.00 

17 

6.20 

.04 

7.20 

1.10 

8.20 

2.9 

9.10 

23 

6.30 

.05 

7.30 

1.25 

8.30 

3.2 

9.20 

29 

6.40 

.07 

7.40 

1.40 

8.40 

3.6 

9.30 

37 

6.50 

.10 

7.50 

1.55 

8.50 

4.2 

9.40 

46 

6.60 

.20 

7.60 

1.70 

8.60 

5.3 

9.50 

55 

6.70 

.35 

7.70 

1.85 

8.70 

7.0 

9.60 

65 

6.80 

.50 

7.80 

2.0 

8.80 

9.5 

9.70 

75 

6.90 

.         .65 

7.90 

1 

2.2 

Note.  —The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  sixteen  dis- 
charge measurements  made  during  1904-1906,  and  is  fairly  well  defined.  It  applies  to  gage  heights  of 
Philips  Lake. 

MontMy  discharge  of  Phillips  Lake  outlets,  in  Holden  and  Dedham,  Me.,  for  1904-1906. 

[Drainage  area,  12.3  square  miles.] 


Month. 


1904. 
July  (7-31)..-. 

August 

September 

October 

November 

Decemlxyr 

iga"). 

January 

February 

March 

April 

Ilay 

June 

July 

August 

Septeraljer 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Northern  outlet. 

Mean. 


Run-off. 


Maximum.  Minimum 


11.3 
11.3 
3.6 
2.4 
13.5 
25.5 


Southeastern  outlet. 


65.0 

13.6 

42 

36.5 

28.2 

25.5 

20.5 

20.5 

15.8 

15.8 

11.3 

42.0 


65. 0 


3.6 
1.3 
1.3 
1.8 
2.4 
7.2 


7.2 

7.2 

3.6 

15.8 

18.2 

18.2 

3.6 

5.4 

1.3 

1.3 

1.3 

3.6 


1.3 


6.11 
4.62 
1.71 
2.09 
4.41 
11.3 


19.2 
10.3 
10.3 
21.8 
22.6 
20.2 
7.36 
14.1 
4.03 
2.98 

4.  a*) 

14.9 


12.7 


Mean. 


a  0.61 
t.l4 


Total. 


Sec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


in 

{d)       1 



6.44" 

16.7 

1.36 

1.42 

8.38 

18.7 

1.52 

1.75 

5.01 

71.9 

5.85 

6.53 

1.46 

37.2 

3.02 

3.48 

4.59 

24.8 

2.02 

2.25 

2.18 

9.54 

.776 

.89 

1.04 

15. 1 

1.23 

1.42 

.069 

4.10 

.333 

.37 

.036 

3.02 

.246 

.28 

.044 

4.09 

.333 

.37 

1.52 

16.4 

1.33 

1.53 

1 

•  July  19-31.     b  August  1-22.      c  Discharge  October  17, 1.31  sec.-ft.     <*  Discharge,  December  6, 3.2  sec.-ft. 
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MnnthUj  dlHcUnrtjf  nf  PhillifM  Lake  outlets,  in  Holden  and  Dtdham,  Me, ,  for  1904-1906- 

Continued. 


Moiiili. 


Dischargn  In  necond-feet. 
rttiem  uutka.                 BouthMstc 

1 

1 

Run-off. 

N(> 

m  outlet. 

num. 

Minimum.  | 

1 

Mean. 

l_ 

Mean. 

Totol. 

Sec. 

-ft.  per 
mile. 

Deptliii 
incbn. 

.W.O 

15.8 

3a2 

4.22 

37.4 

1 
1 

3.04 

l« 

iV3.0 

2&5 

4a8 

3.70 

445 

3.6S 

IT. 

r*\.  0 

28.2 

44.8 

.60 

45i4 

3.(» 

i% 

fili.  0 

15.8 

42.0 

19.2 

61.8 

5.02 

ii 

/>3.0 

25.  5  1 

39.0 

30.8 

70.4 

&72 

(• 

ftLO 

20.5  1 

4a  0 

13.9 

50.9 

4.C3 

ill 

m.  2 

9.2  ' 

1(1.8 

.84 

17.0 

1.43 

Li 

20.  r> 

•♦.2  i 

13.5 

.10 

13,7 

1.11 

LI 

LIS  ' 

5.4 

8.(»5 

0 

8.(->5 

.703 

.a 

2.10 

2.4  1 

7.25 

0 

7.25 

.589 

.• 

.w.o 

11.3  , 

i^ti.  5 

0 

9R.5 

2.97 

11 

laS 

11.3  ] 
2.  4  1 

1.14 



28.3 

.13 

ia5 

1.10 

11 

.V.I.  0 

K.13 

34.5 

2.80 

&» 

VMM\. 
.fiinuury..   .     . 

Ki'liriiiiVy 

Mun'li 

April...       . 

Miiy 

.hitii' 

July 

AUKUst 

M«'pti'nitM>r 

Oc|«»Imt.  ..      . 

Novi»iiiImt 

PnTiiilMT.  .  . . 

'riu<  wtir. 


NoTK.     AIm)v«>  viilucs  for  both  Htations.  liKM  0,  iire  approximate,  owing  to  local  changes  in 
tloiiM  fif  Mow,  which  could  not  Im>  covrrtHl  by  nu'tor  niea.su rements. 


KKNNKBK<^  UIVKK  DllAIXAGE  BA8IX. 

DKSC^RIITION    OF    BASIN. 

K(»nn<»l)(»c  li'wov  is  ones  of  the  best  streams  in  the  United  Statwfflf 
t  h(^  <l(»vel()|)iiieiit  of  water  i)ower.  Its  basin,  which  lies  wholly  witMn 
th(^  Stat(»  of  MaiiK*,  between  those  of  the  Androscoggin  and  the 
P(»nol)scot,  is  ITA)  miles  in  leno;th  and  from  50  to  80  miles  in  width  in 
the  main  portion,  eiiibracintj:  a  total  area  of  5,970  square  miles.  Of 
this  area,  1,240  s<iuare  mih^s  an*  tributary  to  Moosehead  Lake,  in 
which  the  river  has  its  source.  The  upper  tributaries,  however,  rise 
in  the  hillv  forested  arenas  Ivino:  to  the  east  and  west  of  that  lake. 
()f  thes(»,  .\h)o.se  Kiver  is  the  most  im])ortant. 

Below  th(»  outlet  of  Mooseliead  Lake*  the  hills  close  in  on  the  river, 
forming;  a  narrow  rocky  cliasm,  with  steep  and  precipitous  sides. 
From  Mooseh(»a(l  Lak(^  to  tlie  upper  (»n(l  of  Fndian  Pond,  a  distance  of 
about  4.5  miles,  there  is  a  fall  of  alxmt  DO  feet,  this  being  a  veij 
rougli,  rocky,  and  turbulent  part  of  the  river.  Indian  Pond  is  » 
c»cretcli  of  (juiet  water  about  5  miles  lon^j,  with  a  maximum  width  of 
one-half  mile.  From  Indian  Pond  to  the  Forks  the  river  is  a  torrent, 
fallint^  in  a  rou<;li  and  rocky  bed  alxmt  350  feet  in  a  distance  of  about 
15  miles.  Dead  \U\or  is  tributary  to  th(»  Kennebec  at  the  Forks. 
Below  this  junction  the  river  flows  with  a  lesser  slope  in  a  narrow 
winding;  bed  about  'JO  niih's  to  Bin«i;ham;  thence  through  a  broader 
valley,  in  which  an*  located  many  farms.  Between  Bingham  and 
tide  water  there  are  a  number  of  large  falls,  at  wliieh  water  power  hfts 
been  developed. 
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-      For  a  detailed  report  on  Kennebec  River  drainage,  including  all 
data   available   up   to   December,    1906,   see   Water-Supply  Paper 
^.No.  198. 

RIVER   SURVEYS    IN    KENNEBEC   DRAINAGE. 

_      In  order  to  point  out  the  power  and  storage  possibilities  in  the 
Kennebec  River  drainage  basin,  surveys  have  been  made  as  follows 
s      From  tide  water  to  Moosehead  Lake,  for  the  determination  of  the 
=  profile  and  plan  of  the  river. 
:       Moose  River  from  Moosehead  Lake  to  near  Long  Pond. 

Surv^eys  of  Wood  and  Attean  ponds  and  Brassua  Lake,  to  deter- 
m  mine  their  storage  capacity. 

Surveys  of  Holeb,  Long,  Lower  and  Middle  Roach,  West  Carry, 
~and  Spencer  ponds,  and  Flagstaff  and  Spring  lakes,  to  determine 
-their  areas. 

From  the  data  colle<5ted  by  the  river  surveys  sheets  have  been 
prepared,  showing  as  far  as  available  the  profile  of  water  surface, 
plan  of  the  river,  contours  along  the  banks,  and  prominent  natural 
or  artificial  features. 

From  the  lake  surveys  sheets  have  been  prepared,  showing  as  far 

■  as  possible  the  shore  lines  and  bank  contours,  covering  from  10  to  20 
{feet  depth  of  storage. 

z      The  results  of  these  surveys  have  been  published  on  sheets,  and 
a  may  be  had  on  application  to  the  Director  of  the  Geological  Survey. 

MOOSEHEAD   LAKE   AT   EAST   OUTLET,  MAINE. 

A  record  of  gage  heights  of  Moosehead  Lake  level  at  Moosehead 
Lake  east  outlet  has  been  kept  since  April,  1895,  by  the  IJollings- 
worth  &  Whitney  Company,  supplemented  for  a  portion  of  this  time ' 
by  gage  readings  at  Greenville,  furnished  for  publication  by  this 
cjompany. 

These  gages  are  cast-iron  staff  gages  set  to  the  same  datum;  that 
at  Moosehead  Lake  east  outlet  is  referred  to  the  following  bench 
mark:  Copper  bolt  set  in  a  large  rock  near  left  end  of  dam  at  eleva- 

■  tion  18.428  of  gage  datum,  zero  of  gage  datum  being  approximately 
10  feet  below  the  gate  sills  and  1,011.30  feet  above  mean  sea  level. 

"  Gage  readings  in  the  following  list  are  referred  to  a  datum  10  feet 
higher,  i.  e.,  with  zero  at  sill  of  gates.     For  gage  heights  previous  to 
'  1906  see  Water-Supply  Paper  No.  198. 

IBB  201—07 i 
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Daily  gage  heigld,  in/e^t,  of  MooseJteud  I^ake  at  East  Outlet  and  at  Greenville,  Me.Jorl906. 

I'Vbru- 


Diiv. 


2. 
3. 
4. 
5. 

it. 
7. 
«. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21 
22 
23 
24 
25 

2H. 
27. 
28. 
29. 
30. 
31. 


Day. 


1. 
2. 
3. 
4. 
5. 

r». 

4  . 

H. 

9. 

10. 


11.. 
12.. 
13.. 
14.. 
15.. 


January. 

EaHt 
,    outlet. 


ary 


March. 


0.5 


.5 
.45 


East  East 

outlet.       outlet. 


.'.pril. 

East 
outlet. 


May. 


Jane. 


East     I   Oreen-   ,     East 
outlet.        vllle.     i   outlet. 


GlWB- 

Tille. 


0.9 
.95 


3.3 
'3.'76'' 


3.0 
3.15 


7.46 


7.fi 
7.« 


4.4 

3.85 


7.45 


95 


4.58 


.4 


35 


35 
4 


1.0 
1.0 


.3    , 
.5"i 


75 


5.05 

5.9 

5.95 


4.6 
4.9 
5.35 

5.75 
6.0 


7.42  ' 


7.4 
7.« 

7.1 
7.1 
U 
7.4 


.3 
,3 


1.1 
1.2 


7.16 

1 

7.32  •■ 


6.55 
6.85 

7.1 
7.2 
7.35 
7.4 


7.4  I 

7.4 
7.35 


U 
7.1 
U 
U 
7.4 

7.» 


,8(> 


1 

.9     . 

7.5 

.25    ... 

1.8 

1 

7.5 

7.5 

.25  1 

.9     . 

7.5 

2.0)    .. 

1 

7.55 

.5 


.8 

.8 


4') 


.5 


.9 

".H 


2.4 

2.88' 


7.55 
7.4 


7. 5    I 
7.45 


7.65 

7.6 

7.5 


Julv. 


August. 


Septeml>er. 


October.        November.  '    December. 


East  {(trecn-   East  Kirecn-   East 
outlet,    vllle.    outlet,    ville.   outlet 


«».85 


(ireen-l  East  | Green-   East  |Green-|  East  !Or«B- 
ville.   outlet.'  ville. 


(i.  ,'>.5 
(;.  35 


r..  15 


0.0 
59' 


4.9 

1 

4.1*5 
4. 95 

0.7 

4.8 

4.9 

4.8 

(i.  ('•     ■ 

C.  3.-) 

4.(»5 

'4.5  ' 

"4..i5' 

4.<>5 
4.»V5 
4.  r>5 

"«Vi" 

4.5 

i\.  1 
r.o 

4.25 

0.9 

4  1 

4.  25 
4.2 

1  '* 


3.1 
2.95 

•2.' 85" 


3.1        2.05 

3.1    

3.1       2.0 


3.0 
3.0 
3.0 


2.0 
2.0 
2.0 
2.0 
1.9 

1.8 


1           1 

2.4 
2.5 
2.5 

uuvirv.     »"^ 

1 

1    2.8 

''i'25* !!!'". 

2.85 

'2.8 

1.9 


2.75 
2.'.'i6 


:i  fJ5 


4.15 


2.9 

2.8 
2.8 
2.8 
2.8 
2.8 


1.9 

1.6 

2.  1  1. 9 

1.9 

1.9 
2.1 


2.9 
3.6' 


I 


2.15 


2.8 
2.9 
2.9 
2.9 
2.9 


3.3 

as 


}1 


.•••'••• 


3.0      : 

i"9  "I 


o    •> 


2.  45 
2.  a" 

2.4 


;:. .» 
2.5 
2.5 
2.  5 

2.4 


2.2 
'2.  i.5 


2.2 

•)  '> 

2.  2 
2^2 


3.0 


2.9 
2.9 
2.9 
2.9 

2.9 
2.9 


a25 
i2 


2.2 

2.  10 

2.  3 

2.2 

2.2 

2.1 
2.1 

2.5 

2.2 
o  •> 


3.05 

3.0 
3.' 2" 


ao 
ao 

ai 
ao 
a2 
as 


2.2 
'2.' 3 


2.  15 

"'i.'i'" 


2.1 
2.0 


2.  (»        2. 5 
2. 4 

2.  8  2.  4 


3.3    ', 

I 

3.3    , 

3.3'"i 


as 
as 
a3 
as 


a2 
'a2' 


a2 
"a  is* 


a3 


a35 


1  to  May  13  and  r>eceni})er  2  to  31. 
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KENNEBEC  RIVER  AT  THE  FORKS,  MAINE. 

is  station  was  established  September  28,  1901,  at  the  wooden 
v^ay  bridge  across  Kennebec  River  at  The  Forks,  above  the 
h  of  Dead  River.  Of  the  drainage  area  at  this  station,  1,240 
:e  miles  are  tributary  to  Moosehead  Lake  and  the  remaining  330 
:e  miles  drain  into  the  Kennebec  by  small  streams  with  steep 
8  and  no  storage.  The  conditions  at  this  station  and  the  bench 
:s  are  described  in  Water-Supply  Paper  No.  165,  page  53,  and  in 
T-Supply  Paper  No.  198,  where  are  given  also  references  to  pub- 
ons  that  contain  data  for  previous  years.  Gage  datum,  revised 
ig  July,  1906,  is  565.44  feet  above  mean  sea  level.  Length  of 
I,  formerly  17.18  feet,  was  changed  to  17.08  feet  May  8,  1906. 
neasurement  was  made  September  5,  1906,  by  F.  E.  Pressey  with 
3llowing  results: 

th,  124  fept;   area,  799  nqiiare  feet;   gage  height,  2.70  feet;  dincharge,  2,200 
l-feet. 

Daily  gage  height,  in  feet,  of  Kennebec  River  at  The  Forks,  Maine,  for  1906. 


ay. 

Jan. 

Feb.  1  Mar. 

1 

Apr. 

May. 

3.45 
4.25 
4.45 
4.45 
4.05 

4.75 

4.55 

3.8 

3.85 

5.1 

(i.O 

4.0 

4.05 

4.5 

4.4 

4.8 

5.95 

0.9 

6.5 

0.4 

6.4 

6.7 

5.9 

6.75 

6.4 

0.6 
6. 05 
6.2 
5.95 
4. 95 
5.  35 

June. 

4.8 
5.4 
5.2 
3.9 
5.0 

(i.05 

6.2 

5.85 

4.9 

4.95 

5.0 

5.1 

4.7 

4.3.5 

4.7 

4.25 
.3.95 
4.35 
4.65 
4.65 

4.  (V5 
4.7 

4.«i5 

3.H 

1.9 

2.15 
4.9.'* 
4.6 
4.5 
3.  75 

July. 

4.3 
&0 
4.8 
4.6 
4.9 

4.7 

4.65 

4.7 

4.7 

4.9 

4.75 

4.8 
4.65 
4.15 
4.1 

.3.95 
3.f>5 
.3.4 
3.15 

'    2.85 

2.75' 
2.75 
2.7 
2.  .55 
3.1 

3.8 
3.4 
3.4 
3.7 
3.9 
3.9 

Aug. 



3.9 

a9 

3.95 
3.25 
3.6 

3.7 

.3.3 

3.1 

,3.75 

2.9 

2.8 

2.^ 

2.75 

2.7 

.3.4 

3.15 

3.0 

2.95 

2.8 

2.75 

2.7 
2.7 
2.85 
2.9 

2.8 

2.8 

2.8 

3. 35 

3.5 

.3.4 

.3.4 

Sept. 

3.3 

3.3 

3.15 

3.0 

2.76 

2.7 
2.7 
2.7 
2.7 
1.8 

2.6 
2.5 
2.65 
2.6 

2.6 

2.  .'>.'> 

2.5 

2.35 

2.3 

l.<i5 

1.4 

■l..^5 

1.4 

1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

Oct. 

1.6 

1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
2.25 

2.9 

3.35 

2.65 

1.75 
0.9 

1.1 

1.2 

1.2 

1.45 

1.75 

2.0 
2.2 
2.2 
2.3 
2.  .55 

2.85 

2. 25 

2.0 

1.9 

1.5 

1.25 

Nov. 

1.05 

0.75 

1.0 

1.45 

1.3 

1.3 

1.25 

1.3 

1.3 

1.6 

1.55 

1.6 

1.6 

1.1 

1.0 

0.7 

0.6 

0.6 

0.95 

0.75 

1.0 

1.4 

1.45 

1.4 

0.85 

0.7 
0.7 
0.7 

0.8 
0.8 

Dec. 

0.8 

1 

0.8 

:::::::*:i:::::::r  17  ::;::::::;::;: 

1.0 

1  .    ' 

1.45 

1 

1.8 

2.9 

i 

1.85 

1 

2.4 

1      4.3  1 

4.7    

,              1 



3.5 

1.8    ; 

I                         1 

■'2.2  ■ 

2.  :j 

.3.9 

5.15 

5.95 

4.75 

3.35 

3. 25 

3.4 

3.45 

3.3 

3.0 

3.0 

2.  75 
2.7 
2.7 

3.  15 

1                   , 

4.  5  1 

h.5    

1 

1 

1 

2.7 



1 

.3.0 

■ I...^..i 

4. 6  1      4. 5 

1               ! 

4.6 

1 ' 

2.S 

1 

!!!!]]!!!!!!!]]!!!!!!!!    '2.9 

1                 t 

1         1         ■ 

.—The  following  ice  conditions  prevailed  during  19(K»:  River  frozen  January  1  to  .\pril  19  and 
)er  7  to  31,  inclusive;  the  ice  went  out  April  20.     During  the  frozen  p<iriod  gage  h<Mghts  wore 
o  water  surface  through  a  hole  in  the  ice. 
olio  wing  comparative  readings  were  taken: 
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Comparative  ict.  and  voter  readingt. 


Datv. 


,  \\;aUT  :  Top  of   ™JJ- 
fliirfaw'.'     ic<'.       ^f  1^, 


Date. 


Ttaxk- 


.Tanuary  ('» 

.lanuan*  i;J.. . 
Jami'.iry  'A)... 
January  2S«.. 
PVbniary  .'i«».. 
Fohruary  1()«>. 
Fi'l»nmry  17«». 
F»'I>riiary  24  .. 


Feet. 

l.K  i 

ll' 

4.7  ' 

.'k  5 
4.«  ' 

I 


Ffit. 

2.*! 

1.  r> 
2.r. 

4.0 
4.7 
4.7  ' 

.'».  :> 
4.n 


Water  ,  Top  of    ,.^ 


Feet.    1  Fr^f. 

a«  '  Febniary28 i  4.  »  I 

1.2><March9 '  4.3 

l.r>  ,1  March24 !  4.5    " 

I  AprU76 214 

1.5'  April  14e !  2L2     i 

1.  7  |>  DfCfniU>rl2 i  3.5 

1.5,1  Dt'ceiiil)pr  21 XO    i 

1.9  D(Win»HT29 1  2.8 


Feet. 

/«! 

43, 

n 

43 

:l 

44 

n 

1.8 

22 

a2 

.1 

.* 

2.x 

LI 

fl  1(1^  JHin  1  milt'  long  i'Xt^mdiMl  ahovo  and  Im'Iow  th<»  stalion  January  28  to  February  17. 

'•  Wat  or  ovcT  top  oi  i*"**;  i<H»  ty^ttlod  and  not  8a  ft*. 

<•  IcN!  not  .^iiif*'. 

From  April  to  August  ('oiisidrruMc  (liK'tiiations  in  gage  heights  occur  dally ,  due  to  the  reguiitiif 
of  the  flow  at  Iiulian  ron<i  dam  for  tti<>  ])iirpi>M>  of  log  driving.  Thv  gage  heights  from  April  St" 
Align."*!  0,  inrlusivi',  an-  tin*  ini-an  of  four  ri'adinij^s  daily. 

Ratin4i  tahlr  for  Kcnmha-  River  ui  The  Forks,  Me.,  for  19<n  to  i.W6. 


(Jap* 

Dis- 

<iilg«' 
bright . 

I)i8- 

'      (Jagi' 
i:  height. 

Dl»-     ' 

Oase 
hcigtit. 

,       Dis- 

In-iKhl. 

rlmrfji'.  'i 

ohargi*. 

charge. 

charge. 

Ft  ft. 

Stc.-ft.    '. 

Ft,t. 

,   Hti'.-ft. 

'      Feft. 

Sec. -ft. 

Feet. 

1 
See.-ft. 

{).  tU) 

:j40 

l.SN) 

1.220 

1       3.20 

2.7*5 

5.00 

'       6.625 

1          .70 

:VM)    . 

2.00 

1,;«J5 

3.30 

2.935    , 

&20 

I       7,050 

.sn 

\^:^   ' 

2. 10 

1 .  WWb 

3.40 

3.100 

5.40 

7.5W) 

.«K) 

^n^'^   ,1 

2.20 

1.4(10 

1        %  50 

3.270    . 

5.60 

j       8.145 

l.(M) 

.'iji.'i    , 

•2.:«) 

1 .  590 

•A.  ro 

S.iW 

5.80 

8.720 

1.  10 

(i30    ' 

2.  40 

1,7(M) 

3.70 

3.035    ■ 

(100 

9.315 

1.  20 

mit    ' 

2.50 

I .  S15 

>      aso 

3.825    1 

&20 

9.930 

1.30 

7(i.'» 

2.  VA) 

1.935 

1        3.90 

4.020    1 

(140 

■     10.550 

1.40 

K.V)     ' 

2.  70 

2.0»40 

,        400 

4.220    ' 

ti.(30 

,     11.190 

1.  -jO 

•»10 

•2.  SO 

2.190 

4  20 

4,('k35    < 

&80 

11,850 

l.JM) 

'.«S5     , 

2.  «MI 

2.3-25 

'        4.40 

5.070    , 

7.00 

.     12,520 

1.70 

l.OtVO      ' 

.100 

2.470 

4t50 

.5.535 

1         l.V) 

1.140 

:\.  10 

2.H20 

4.80 

1 

«,020 

! 

N'»Tt:.— Till'  Hl»o\i-  tabl!.'  is  applicjiM*'  only  for  oiH-n-rhanncl  conditions.  It  Is  based  on  fourt«'*'n  <li*- 
<'hMrp'  infaMiri-nicnts  m.-iilr  dnrin^  l'.K)l  <>,  iind  if*  well  drflned  lN.>twf>(>n  gage  heights  l.l  foot  and  'i  ft«-:. 
A1m)v<'  paK«'  iH'i^'lit .')  f«N'i  it  is  basi^i  on  an  i^xli-n.^ion  of  tin*  <rurvrs  of  area  and  mean  veiocity.  the  lalt"-: 
dctfmiiiH'il  \Mtli  tli«'  a  ill  of  KutliT's  formula. 

Moil t hi u  tH.srhunjf  of  Kmmbtr  Rhrr  at  The  Forks,  Me.,  for  190fS. 

[Prainap"  an-a,  1,.')70  .squan*  iniU'S.] 

Discharge  in  si«cond-feet.         i  Run-off. 


.MMiith 


Maximum     .Minimum.'    Mean.    |^*"(i-.P^'"    P^P^^^ 

aq.  mile.    ■    uiche«. 


Ajiril  (L'l  .V)). 

.Mh> '. 

.lun'i- 

July 

.\>l/,'U-t 

SipliirilH-r. . 
OctiiN'r. . .  . 
No\«'mlnT. . . 


3.  ISO  ■ 

12.21K)  I 

9.0;«)  1 
0..V20 

4. 12JI  ' 

2,H40  I 

3.021)  I 

•»S.>  I 


2.<K'0  I 
3.  l.SO 
1.220  ! 
l.SSO  I 
2.(XiO 
■SOO 
.=>();"» 
340  ' 


2,640 

1.68 

a# 

7.440 

4.74 

A* 

5.720 

a  04 

40^ 

4.300 

2.74 

&;• 

2,740 

1.  7.5 

2(t 

1.610 

1.03 

1.15 

1.270 

.808 

.« 

633 

.403 

.t 

N<»TK.     \alu<'*;  an-  rat«<l  as  •■xicllcnt,  c.xc^'pt  duriiip  (he  lo^'-ilrivin^r  season,  when  they  should  1^ 
cl;iss<<l  a-'n ^:<M)ii. 

KKNXKHKC    KIVKIJ  NEAIl    NOItTII    AXSON,  ME. 

This  slMtioii  was  ('stnl)lish(Hl  OctoluM*  IS,  1001.  It  is  located  1} 
niil(\s  (*nst  of  North  An.son  and  ahoiit  1  mile  above  the  mouth  of 
Carrahas.scit  Kiver.  The  conditions  and  tho  bench  marks  aiv 
d(\scribr(l  in  \Vat(M*-Su])ply  Paper  No.  H);"),  j)a<r(»  56,  and  in  Water- 
Su])j)ly  Paper  No.  lt)<s,  where  are  given  also  data  for  previous  years. 


KENNEBEC   BIVER   DRAINAGE   BASIN. 
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Numerous  measurements  under  ice  cover  have  been  made  at  this 
V  Btation  at  a  section  some  500  feet  below  the  bridge,  and  a  rating 

*  curve  constructed  for  such  conditions.     For  further  details  of  winter 
measurements  at  this  point  and  of  rating  curve  used  see  Wat/cr- 

•  Supply  Paper  No.  187. 

Considerable  fluctuations  in  the  gage  heights  at  this  station  occur 
:  from  about  May  1  to  July  31,  as  at  The  Forks,  but  in  less  marked 
degree,  due  to  regulation  of  the  flow  at  Indian  Pond  dam  for  log- 
driving  purposes.  The  discharge  during  this  period  is  a  mean  of  the 
discharges  corresponding  to  gage  heights  of  the  high  and  low  daily 
periods,  considering  each  period  as  lasting  twelve  hours. 

Gage  readings  were  made  twice  each  day  by  Mrs.  C.  S.  Benjamin, 
the  toll  collector  at  the  bridge,  until  July  1 ;  after  that  time  by  H.  C. 
Stetson.  The  length  of  the  chain  was  30.13  feet  January  9,  1906. 
The  gage  datum  is  243.83  feet  above  mean  sea  level,  as  determined 
by  the  Kennebec  River  survey  of  1904,  and  readjusted  in  1906. 
The  datum  of  the  three  gages,  is  the  same.  The  reference  point  is  a 
marked  point  on  the  bottom  chord  of  the  bridge  near  the  chain  gage ; 
elevation,  24.81  feet  January  9,  1906.  Elevations  refer  to  the  datum 
of  the  gage.  The  reference  point,  and  hence  the  bridge  at  that  point, 
has  settled  about  0.3  foot  in  eighteen  months.  The  gage  has  been 
corrected  several  times  by  level  during  this  time,  however,  and  it  is 
believed  that  no  error  of  consequence,  in  gage  readings  has  resulted. 

Discharge  incasurements  of  Kennebec  River  near  North  Anson,  Me.,  m  1906. 


I 


Dat^. 


Ilydrogmphor. 


Pressey  and  Adams. 


January  9. . . 

January  10 ' dol 

March  2 ,  F.  E.  Pressey 

March  3 do 

March  30 do 

March  30 do 

April  11 do 

April  11 1 do 

May  10 do 


Width. 


Feet. 
440 
440 
445 
445 
447 
447 
450 
450 
325 


Area  of 
section. 


Sa.ft. 
1,100 
1.030 
1,140 
1.050 
1.180 
1,200 
1.210 
1.240 
3.000 


Oago 
height,  a 


Feet. 
3.58 
3.40 
4.-2t) 
4.08 
4.77 
4.80 
4.70 
4.70 
7.00 


Gage 
height,  b 


Thick- 
ness of 
Ice. 


Feet. 

Feet. 

3.00 

1.28 

3.52 

1.30 

4.40 

1.97 

4.25 

1.98 

4.93 

2.20 

4.90 

2.20 

4.75 

1.95 

4.75 

1.95 

Dis- 
chargu, 


Sec.-ft. 
1,290 
1,120 
1,590 
1,380 
1,000 
l,«)«iO 
l.OCO 
1,710 
11,700 


fl  To  water  surface. 


ft  To  top  of  ico. 


Daily  gage  height,  in  feet,  of  Kennebec  River  near  North  Anson.  Me.,  for  1906. 


Day 


Jan.      Feb. 


6 
7 
8 
9 
10 


Mar.      Apr.     May. 


Juno.    July.  '  Aug.     Sept. 


2.5 

2.4    

2.3 

2.3  1     2.4 

1 
1 

1 

1 

2.7     1 

:     2.5 

2. 2 

1      2.4 

1      2.2 

2.2 

0.3 

5.9 

4.1 

7.1 

5.85 

4.3 

7.75 

0.8 

4.5 

8.25 

5.1 

4.35 

7.4 

5.0 

4.2 

8.0 

5.25 

3.95 

7.5 

r».  75 

4.2 

0.H 

7.45 

4.35  ' 

0.4 

7.1 

4.4 

7.26 

6.2 

4.15 

3.4 

3.45 

3.35 

3.45 

3.35 

3.05 

3.0 

2.95 

2.95 

3.05 


3.7 
3.0 
3.45 
3.  .5 
3.4 

3.3 
3.3 
3. 25 
3.25 
3.25 


Oct. 


2.  55 
2.5 
2.4 
2.  \\b 
2.3 

2.35 

2.45 

2.5 

2.5 

4.45 


Nov. 

Dw. 

3.15 

2.35 

2. 95 

3. 95 

2.75 

3.0 

3.a5 

3.85 

2.95 

3.8 

2.75 

3.7 

2.75 

3.  t  i5 

2.75 

3.45 

2.9 
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Ilaily  gage  kdght,  in/etl,  of  Ktmubec  Rivtr  ■ntar  North  Anton,  Me,,  for  1906 — I'oii. 
Vty.  ]  J»n.  !   Kcli.  |  Mur.  \  Apt.  [  Mmy. 


1      1 

2.1 

J.  J 

6.SS 

2.0 

■i.i 

i2 

» 

il! 

1.7 

I  Juljr.  I  Auff.    Bspt. '  Oct.  [  Nov 


-I- 


S.1G  3.U  1.16  I  a.Z  «.6 

&7S|  4.7    !  3.3  S.1S  '  4.ZS  ! 

S.1S|  4.7    I  3.3t  I  a.lS  .  3.U 

fi-lS  IW  I  3.Z    I  a.1  3.1 

4.7s!  4.2S|  3.U  Z.S6  I  2.7 

HO    '  3.9    I  a.4&  1.S5  2.06 

4.D    I  i.ti  ,  S.U  2.U  I  2.3S 

4,1    '  3.9    I  13    I  XS5  Z5 

4.15  ,  38  3.2S  Z.H5  2.S 


iiiE  tlie  froion  tK[ 


iirlR»EnJnmurTllnApri]]7.BndDccflinbor3to3l,lncIiulT«;claafi>rtc«  April  IH.    Diu- 


froion  tKrlnil  giigi'  be[^ta  arc  ti> 


I  iKittom  ol 
Thlrktit$'  of  iei. 


JThlct 


kpitt  3. 
AprlJ  II 


2.1  I   l)tiecmlifi 

2. 1  I  Decembei 
2.0  |:  Dfcembci 


'  III  uiirhiir  i<i'  n'punnl  IIkviiiIxt  S.  hiiiI  pmliulily  contlnoed  tbron^oiit  the  in 
Raliiiij  lalilf/or  Kmnrbri-  Kiirr  near  North  Anton,  Me, 
<)|-KN-<'][ANNEL  (.'ONIIITLO.Slt.  IDIM  TO  1MB.' 


I       ?-f^  '-''l^* 


h'e'lX. 

.&. 

«. 

c^^. 

.55S. 

clmrgt. 

Ti. 

%'!& 

Frri. 

Y,f«- 

7.  SO 

^r^ 

12.  MO 

4  ifinili linns.     It  Ih 


K'pJI  (Innncd  bdoir  (■(ci  he^t  3  Wt- 


KBNNBBEC  MVER  DBAINaOE  &ASm. 

Raling  tablt  for  Kermebfc  flii'fr  near  North  Anton,  Me. — Continued. 

UNDER  ICE  COVER,  1904  TO  1B06,a 


I 


r,. 

z%.. 

0* 

R.  1  chJ 

„ 

lU 

■i 

w   1     1,; 

Is  App)tcah[0  Dl 


Is^eJl  ch 


Feci. 


ir  conditions.     11  l« 


befgfit. 


Sic.^l.  I 


n  iklflcharge  in 


ill  dellrHHl  hclwivn  gSKK  hdKhlH  Ito  bottom  o(  Icr)  I. 
Monthly  dudtaryf  of  Kenjtebec  Rirrr  near  North  Aison.  Me.  for  1906. 
IDnlnage  area,  2,790  aqiure  milea.] 


Hontb. 


Di«rli«rge  In  wcond 

.r«.t. 

Kun-oll- 

mxlmiiin. 

Minimum. 

Vi-r 

DBptll  In 

2,79) 

91S 

l.NU 

0,«« 

o.t» 

,84 

24.000                   91S 

4,05? 

!.« 

19.80 

':  April  tn  November,  Kood. 


KENNEBEC    RIVER    J 


WATERVILLB,  MB 


Observations  of  the  flow  of  Kennebc*^  River  at  Watervillo  have  been 
lna<le  by  Hollingsworth  &  Whitney  Company  since  IS92,  and  furnish 
tlie  h)iigest  set  of  continued  records  of  flow  of  this  river.  This  com- 
pany manufactures  manila  paper,  ground  wood,  and  sulphite  pulp. 

The  dam  is  of  timber-crib  work,  the  main  portion  having  a  vertical 
downstream  face  with  a  horizontal  crest  about  5.75  feet  wide;  the 
upstream  slope  is  about  40  degrees  with  the  horizontal.  The  average 
elevation  of  crest  of  dam,  a.s  determined  by  levels  during  July,  1906, 
was  119.37  of  the  Hollingsworth  &  Whitney  datum,  which  corre- 
sponds to  71.53  of  mean  sea  level,  according  to  Kennebec  datum,  as 
corrected  by  levels  of  1906.  The  total  length  of  the  dam  is  800  feet, 
■^vhich  includes  a  width  of  l<^-way  of  34  feet.  Flashboards  are  kept 
^n  the  dam  the  greater  part  of  the  time,  their  average  elevation  at 
the  above  time  being  123.73  of  Hollingsworth  &  Whitnej-  datum, 
or  75.89  of  mean  sea  level.  The  crest  of  the  dam  is  in  fairly  good 
condition.     The  leakage  has  never  been  measured,  but  is  assumed  as 
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100  second-feot  arbitrarily.  The  water  which  flows  through  tba 
canals  is  used  through  46  wheels,  most  of  which  have  been  ratid 
ululor  ])ra(»tically  the  same  hea<l  at  Ilolyoke,  the  average  head  li 
Watorvillo  being  about  23  feet.  Some  water  is  wasted  through  tin 
canal,  through  small  waste  gates,  and  over  waste  weirs.  A  smd| 
amount  is  used  for  washing  and  mill  purposes,  100  cubic  feet  p*] 
s(»cond  ])eing  arbitrarily  adcled  for  these  last  two  items. 

Methods  and  diagrams  for  estimating  the  flow  through  the  whedl| 
and  over  the  dam  were  developed  by  the  late  Sumner  HollingswortK 
engineer  for  the  company. 

Observations  are  made  at  12  o'clock  noon  of  each  day,  that  honr 
having  been  chosen  after  investigation  as  a  time  when  the  flow  ii 
least  afl'ected  by  storage  of  dams  upstream  and  as  giving  most  nearly 
the  average  for  the  day.  When  the  flow  of  the  river  is  less  than 
a])out  3,500  s(»('()nd-feet,  all  of  the  water  is  used  through  the  wheels. 

The  estimates  of  flow  at  this  point  are  probably  in  error  from  10 
to  15  per  cent  on  account  of  the  mamier  in  which  the  flow  has  been 
computed  and  the  uncertainty  of  the  constants  used.  During  tin 
past  four  or  five  years  (up  to  January  1,  1906)  the  computations  ait 
in  error  from  10  to  15  per  cent  where  flow  has  been  computed  witfc 
flashboards,  owing  to  the  assum])tion  that  the  top  of  the  boards  wew 
at  elevation  1-4  of  the  Ilollingsworth  &  Whitney  datimi;  the  results 
as  published  were  too  small. 

Th(»se  n»cor(ls  arc  now  being  furnished  by  the  Hollingsworth  A 
Whitney  Company,  through  the  courtesy  of  their  engineer,  Mr.  James 
L.  Dean. 

All  records  and  estimates  for  this  station  for  years  prior  to  1907 
have  been  revised  and  republishe<l  in  Water-Supply  Paper  No.  198. 


Pailij  tilsrluinjf.  In  sn'oiuJ-fn't,  of  Kninthrr  Ninr  at  Waien'illf,  Me.,  for  1906. 

I  I 

.lau.       Vvh.      Miir.  i    A|>r.       Mny.      .huw.      July.      Aug.     Sopt 


Day 


1 2.i:rf) 

•2 '2.X¥.i 

A 2.«»l 

4 l,*Mr2 

:> l.Wl 

C l.WRi 

7 r»;j;{ 

H LMMIS 

(1  •>  -xi? 

10 l..'tH) 

n i.rui 

12 2.112 

13 1,«W2 

14 a02 

15 1,612 

10 2.214 

17 l.r>4.H 

18 A.OTA 

Itt ■  2..V».S 

20 2.770 


A. 

1. 

•> 

•  > 
•> 

1. 
1. 


I\r2 
.V.il 
IST 
.'»2S 
tti'iS 

021 
(lit) 
(MMi 
77S 


I 


1.22S 
1,717 
2,i\'A 
2.a2S 
2.(Ki8 

2.()2I 
2,  («» 

2,  .<>«•♦ 
2.0.% 


^  ■ 
*l 

'I 

1. 

•> 

M^t 
•I 

•) 
^1 

•> 
1. 

1. 

I     '» 
.*• 

•I 

.#• 

I     •> 

I     — 

1  2. 


I. 
1. 


;uo 

244 

.V.l'* 

7.«i 
(lis 

r.2:s 

214 
.ViO 
St'J 
()00 
24 1 

7«.') 
714 
900 

aw 


4.22;i  M.Xi)  10.«»2() 

1.170  2l.r)-20  14.4;iO 

l.aV.  2.').  210  l.'..S(X) 

li.'Hi.'.  2»i.;«0  10.  ,M) 

1.310  2.">.«»:{n  14.770 

0.74.3  24.1*JS()  U.i»20 

7.S'.»T  2:i.770  21.4."j« 

0.«»24  2:^.100  20.a-)0 

7.2.V.>  20.;«K)  21.a«l 
7.  '2f.H\ 


o.frji 

0.311 

0.  «.>77 

17. ISO 


22,  770     IS.  l.'iO 


31,  .370 
27.700 

20.  rm 
22,  m) 

22.020 


:W.300  18,0.10 
,37.080  19.  WK) 
.^3. 130  21.240 
.3:{.010  24.480 
32.5UO  I  23.670 


lS,.'ilO 

ir...vjo 

19.  I'M) 
14.710 
12.920 

11,200 

lO.SlO 

f).  ;{20 

t>.  479 

8,127 


7.r>74 

7.2?« 

7.  H29 
♦•.."iOO 

7. 7<IS 
7.02ti 

7.  i:w 
7,:isi 
0.  «»:«♦ 

7.»iO.'» 

7,412 

8.  SOI 
8. 122 
7.218 


.'..  240 
4,753 
4..'m2 
4.286  I 

3.4.')7  . 

I 

4.0.30  ' 
4. 219 
3.  lW>7 
.3.88t 
3.8S1 

4.180 
2.  l.W 
3. 377 
3.320 
2.9«J3  ' 


I 


Oct.     Nov. 


3,035 
3,011 
4,009 
3,667 
3.099 

3.719  i 

2.654 

3.419 

1.812 

3.481 


1,1»4 

3.863 

1,7M 

3.541 

2,105 

2.702 

1,842  1  2,711 

l.TTO 

3,856 

1,810 

3,278 

873 

2,673 

1,836 

2.662 

1.800 

2.989 

2.154 

3.032 

0.207  1  3.030 
,''•,28.',  I  3.;iT0 
C,(WO  ,  3.0<>9 
.'i.(>28  2..38ti 
.*).  3.V»     3.701 


.3,  .106 
2,999 
1,850 
3.848 
2.939 

1.195 
2,688 
2, 299 
2.114 
2,  ,193 


I 


9,178  1 

7,152 

5.317 

3,645 

3.873 


2,118 
3.801 
3.613 
3,800 
3,272 


2,710  3.587 
2,402  I  3.261 
1.988  ,  2,091 
1.863  ■  3,278 
2.2S7  I  4,066 


Dcr. 


2.CN 
l.C!i 
%1» 
2.JM 

i.m 

l,tf 
1.49 
1.413 
1.M4 
2.7B 

*S 
2.7J7 

2,0 
*2 

•3;J» 
n» 

2.7?» 


a  Approximate. 
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fitHy  ditdur-ge,  in  ueond-Jeet,  of  Kenntbtc  River  at  WaUrvilU,  Me.,  for  1906 — Cont'd. 


'* 

Aug. 

-"■ 

Oct- 

Nov. 

5303 

■imi 

im 

1   HIS 

■i.m 
a.  010 

1 

3,872 

3,m 

j;oM 

f?i! 

'*'"■' 

5.019 

Monthly  di$charge  of  Kennebee  Hirer 

[Dr.inW>™..,270i 


(  Walerville,  Me.,/or  J906. 

tare  mllea.] 


' 

I>,«-h. 

^m«<.on^ 

.(«t. 

Run-off, 

Month. 

Kim 

Xinlmiin.. 

m™. 

"Sir 

Deplbla 
Lnrhei. 

Juwrv 

ax 
3.m 

2'a» 

32,  AW 

'la 
II 

:i38 

sioo 

1,48 

:803 
.,W7 

-""''■" 

-"" 

5RS 

e.mo 

I.m 

21, at 

Note.— For  (ui-urary  Ke  "latino  clfw.TiplIon. 

KENNEBEC    HIVER   AT    BINGHAM,  ME. 

A  measurement  was  made  September  6,  1906,  from  the  down- 
stream side  of  the  highway  bridge  af  Bingham.  The  bench  mark  is 
top  of  third  floor  beam  from  the  pier,  245  feet  from  the  end  of  the 
inclined  end  post,  downstream  side  of  bridge,  at  left  bank. 

Diulanco  I«  watfir  surface.  23.55  feet;  width.  JI9  feel;  ureu,  1,680  square  feet;  din- 
charge,  2,670  socond-feet. 

MOOSE   RIVER    NEAR    ROCKttOOD,  ME. 

This  station  was  estabhshed  September  7,  1902.  Tt  is  located  4 
miles  west  of  Kineo,  Me.,  near  the  village  of  Rockwood,  and  2  miles 
from  the  mouth  of  the  river.  The  condition.'^  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  165,  page  60,  and  in  Water- 
Supply  Paper  No.  198,  where  are  given  also  data  for  previous  years. 
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SURFACE   WATER  SUPPLY   IN   1906. 


A  measurement  was  ma^le  November  13,  1906,  by  F.  E.  Pres^ 
with  the  following  results: 

W^idth,2:i2  fe<»t;  area,  630  square  feet;  gage  height,  3.25  fiH't;  dischai^ge,  765  soct 
feet. 

DaUy  gage  height  y  in  feet ,  of  Moose  River  near  Rockwoody  Me.,  for  1906. 


Day. 


1 

1. 8 

2 

'      1.8 

3 

1. 8 

4 

1. 9 

,•». 

1.9 

G 

1.9 

/. ., 

1.9 

X 

1. 9 

9 

1.9 

10 

l.K 

11 

1.7 

12 

1. 7 

13 

1.7 

14 

1. 7 

l.'i 

1.7 

IG 

1.7 

17 

1. 7 

18 

1.7 

19 

1. 7 

20 

1.7 

21 

1.7 

22 

1.7 

Z\ 1 

24 1 

2.') 

2li 

1. 0 

27 

2.0 

2S 

2.0 

2.  1 

;io 

2. 2 

31 

'      2. 2 

Jan.      Feb. 


2.3 
2.4 
2.4 
2.5 
2.5 


Mar.     Apr. 


May.    Junt*.  '  July.     Aug. 


2. 
2. 
2. 
2. 


2.4 
2.4 
2.3 
2.3 
2.3 

2.3 

9   •> 

Z2 
Zl 
2.  I 


2.1 
2.0 
1.9 
1.9 
1.9 

1.9 
l.H 
L8 
1.8 
1.9 


2.0!  1.9 

'  1.8 

■  1.8 

1.8 

1.7 


2.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 


2.  1         1.4 

2.1  i      1.4 

2.1         1.4 

1.  4 

1.4 

1.  4 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 


2L0 
2.25 
2L45 
2.65 

ao5 

a  9 

4.8 
5.3 
5.5_ 

5.  75 

5.8.-I 

ao 

6.  35 
6.  55 
6l() 


<17 

6l65 

6.85 

7.2 

7.55 

7.85 

KO 

8L0 

8.0 

8.2 

a  55 

8.6 

8.5 

&4 

8.3 

K2 
&2 
8.3 
8.2 
8.2 


a 

I   a 

'    7. 

mm 

I. 


2 

1 

6 

15 

a85 

(16 

a  5 

6l4 
6.  45 
ti.  25 
6.  ft') 


5^85 

&5 

5.2 

5.25 

5.35 

5.5 

5.4 

5.3 

5.35 

5.5 

5.65 

5.6 

5l55 

5.35 

5.2 

5.35 
5.25 
5.05 


I 


75 
5 


4. 
4. 

4. 

4. 
4. 
4. 
4. 


4.25 
42 
4.  ft') 

as 


a  75 

a6 

a5 

a5 

a4 

as 
a  25 
a2 
ai 
ai 

a2 
a  35 
a45 
a5 
a4 

a4 
a3 
a  3 
a25 
a2 


4 

a2 

45 

ai 

5 

ai   ' 

5 

aft") 

45 

ao 

2.95 
2.9 

2.a') 

2  75 

2.7 

2.7 


Sept. 


1 


2L6 
2L6 
25 
25 
24 


23 
22 
22 

2  15 

21 

20 

20 

L95 

1.9 
1.9 

i.a^ 

1.8 
1.8 

1.8 
1.8 
1.9 
1.9 
1.9 

1.8 
1.9 
1.9 
1.9 
1.9 
1.9 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 


2 
2 
2 
2 
2 


Oct.   I  Nov.    ] 


1.9 

1.8 

L85 

1.95 

20 

!    1.9 

-    L05 

20 

•  2  as 

21 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


245 
2  0 

2n 

29 

ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
a  1 
a2 

a45 
a  65 
as 

4.0 
4.0 
4.0 


a9 
a9 
a9 
a9 
as 

a7 

a7 

ae 

a55 

a4 

a4 
a4 
as 
as 
as 

a2 
a3 
a2 
ai 
ai 

ao 
ao 
a2 
a2 

25 
2.2 

as 
a  35 
as 
a  21 


a  ThicknoH8  of  lct»  at  gaK<'.  0.4  f<*<'t :  10  f«»t  from  gage,  0.3  fwt. 

Note.— Th<»rp  wan  no  ioo  al»ovo  or  l>olow  thr  gagi^  during  the  winter  season,  1005-6,  except  ■«': 
along  Uu?  ImnkH  of  the  river  5  or  6  fwt  from  th«»  gag(>.     Klver  frown  over  at  gage  on  Deeemlier  7.    I" 
Ing  Ih-wnilKT  the  iifti'rnoon  giigt?  iH'ight  is  uwmI.  as  the  morning  height  la  allected  by  anchor  ic** 
channel  through  io*  throughout  IH'c<'mlM>r. 


"P 


Ratiiiij  table  for  Moose  River  near  Rnchwood,  Me.,  for  190'2  to  J90ti. 


CJage 
height. 

Dls-       i 

(Jagt' 
height. 

Dis- 

(•Hgf 

Dls-      '' 

(lage 
height. 

Dis- 

charge. 

charge.  1 

height. 

ehiirgo.  1 

charge. 

Fnt. 

Stc.'fl. 

Frft. 

Secft. 

Fat. 

Sfc.-ft.   , 

Feet. 

Sec-Zt. 
2.432 

1.40 

W 

250 

414 

atK) 

WM 

5.40 

1.  50 

lOH 

zm 

454 

a  70 

1.032 

&60 

2.629 

1.  rrf) 

i:io 

2  70 

4(H> 

aso 

l.OtJH 

&80 

2.890 

1.70 

154 

280 

539 

a  '.K) 

1.166 

6.00 

O.035 

l.W 

180 

290 

5K4 

4.00 

1.2»i 

a20 

3.245 

1. 90 

208 

a  00 

tiSl 

4. -20 

1.3X2    ' 

6.40 

3.455 

2.  (K) 

ZiS 

a  10 

USl 

4.40 

1.  5.HH 

aeo 

a  670 

2  10 

270 

a -20 

73^> 

4.  m 

1.703 

ano 

3.»0 

•>.  20 

:«)3 

a  .30 

7.KS 

4.  so 

l.S7.> 

7.00 

4.110    . 

2.  M) 

;«s 

a  40 

H44i 

."i.  JK) 

2.O.V. 

aoo 

5.275    , 

2.  40 

375 

a.TO 

•KMi 

h.  20 

2.2-?0 

9.00 

6.500    i 

Note.— The  abovr  tabU«  is  strictly  applicable  only  for  oiM-ii-i'liHiniel  conditions.  It  is  l>ased  oin4f> 
discharge  nieasun'ments  niadeduring  1902-19(M)and  is  well  defined  U^twivn  gage  heights  1.5 feet  an<i 
ff«'t. 


KENMEBBC  ttlVGR  bRAINAOE  &AStK. 


59 


Monthly  discharge  of  Moose  River  near  Rochvoody  Me. ,  for  1906. 

[Drainage  area,  680  square  ijniilcs.] 


Month. 


»ar. 


>i8chai 

■ge  in  second- 
Minimum. 

•feet. 
Mean. 

191 

Run-oil. 

mum. ' 

Sec. 
sq. 

-ft.  per '  Depth  in 
mile.       inches. 

3a3 

154 

a  281 

a  32 

454 

270 

370 

.544 

.57 

270 

88 

155 

.228 

.2ti 

3,670 

108 

1,040 

1.53 

1.71 

6,000  ' 

3,090 

4.790 

7.04 

8.12 

2.880 

1,100  1 

2,050 

ao2   I 

3.37 

1,060 

496 

744 

1.09    ' 

1.26 

454 

180 

262 

.388 

.45 

270 

180  1 

255 

.  375  ! 

.42 

1,240 

270  1 

592 

.871  , 

l.CO 

1,170  . 

303 

826 

1.21 

1.35 

m 

454  1 

1 

548 

.806 

.93 

6,000 

88' 

1 

985 

1.45 

1 

19.  76 

Kbarige  interpolated  for  days  on  which  gage  was  not  read. 

rated  as  follows:  January  to  March  an<l  I)(«ember,  good:  April  to  Novemlwr,  cxctMlent. 

ROACH    RIVER   AT   ROACH   RIVER,  ME. 

nation  was  established  November  10, 1901.  It  is  located  near 
^e  of  Roach  River.  The  conditions  and  the  bench  marks 
ibed  in  Water-Supply  Paper  No.  165,  page  63,  and  in  Water 
^aper  No.  198,  where  are  given  also  data  for  previous  years. 

nly  gage  height^  in  feet,  of  Roach  River  at  Roach  River,  Me.,  for  1906. 


Jan. 

Feb.     Mar.     Apr. 

1 

May 

2.5 
2.5 
2.6 
2.6 
2.6 

,3.6 
.3.6 
4.2 
4.7 
5.r. 

.').  2 
•  5.  4 
5.4 
4.15 
2.9 

2.9 
6.3 
4.2 
2. 9 
2.9 

2.  9 
fi.  2 
2.  9 
•t.  2 

2.  9 

2. 9 

3.  25 
3.  '2r> 
3.  25 
2.9 
2.9 

Jun<». 

2.9 

4.55 

6.3 

5.8 

3.65 

2.9 
2.9 
2.5 
2.5 
2.5 

2.  5 
2.5 
2.5 
2.5 
2.5 

2.  5 
2.5 
2.5 
2.5 
2  0 

2.  5 
2.  5 
2.5 
2  5 
2  5 

2.  5 
2.5 
2.5 
2.5 
2.  5 

July. 

2.5 
3.6 
3.6 
3. 6 
3.6 

3.6 
3.6 
3.6 
2.2 
2.2 

2.2 
1    2.2 
2.2 
2.  2 
2  2 

'     2. 2 

2.  2 
2.2 
3.3 

,     3.3 
1    3.3 
'     3.3 

3.  3 

2.85 

2.4 

2.4 
2.2 
2"  2 
!     2  2 
2  2 

A  iijj. 

2.3 
2.3 
2.6 
2.6 
2.  li 

2.8 
2.8 
2.8 
2.8 
2.2 

2.  2 
2!  2 
2.2 
2.2 
2.2 

2.  2 
■I  2 
2  2 
2  2 
2  2 

2  2 
2.2 
2  2 
2  2 

!      2.2 
2.  2 
2.2 
2  2 
2  2 

f^pt. 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2  2 
2  2 

.2.2 

2  2 

2  2 

2.  2 
0  •> 

'■>  0 

2.2 
2.2 
2.2 
2  2 
2  2 

Oct. 

*>  2 
2.2 
2.2 
2.J^ 
2.2 

2.2 
2.2 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.6 
2.6 
2.  6 
2.6 

2. 6 
2.6 
2.6 
2.6 
2.  6 
2  5 

Nov. 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.6 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2. 3 

2.3 
2.3 
2.3 
2.3 
2.3 

Dec. 

1 

1 

1 

2.3 

1 

2.3 

; 

2.3 

1 

2.3 

1            1 

2.3 

' 

2.3 

1 

2.3 

2.3 

1 

, 

2.3 

1 

2.3 

i 

•  2.  3 

::::  :::::::::::::::::::::':::::::i 

2.3 

1 

2.3 

■   '       i             i 

2.3 

2. 2 

2.3 

1 

1              1                           '22 

2. 3 

1                                  2  '' 

2.3 

' 1     2.2 

2.3 

2.2     ' 

2  3 

1                            1     •)  •> 

2  3 

2.2 

2.3 

2.2 

2  3 

2. 2 

2.3 

1     2.3 

2.3 

2. 3 

2  3 

• 2.3.J 

2  3 

2.  ;i5 

2.3 

2.3.1 

2  3 

..,.1 2..r. 

2.3 

2.  .^') 

2  3 

2  3 

1 

ver  frozen  January  1  to  April  15.  but  »i  small  portion  of  the  chunnei  was  open  oppositt^  tht- 
reater  part  of  the  winter  sea.son.    The  thiclcness  of  the  ice  varied  from  0.2  to  0.7  foot, 
kbly  somewhat  aflected  by  loo  conditions  during  Deccmlwr. 
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SURFACE   WATER   SUPPLY   IN   1906. 
Rating  table  for  Roach  Rirrr  at  Roach  Riwr,  Me.,  far  1901  to  1906. 


».. 

ttl»Tgf. 

.;». 

ch^TSf, 

a. 

durge. 

1  .SSG. 

r„. 

'"■t 

Fin. 

""« 

•a 

Sfc.-jl. 

"rifn- 

4.M 

1,116 

0.30 

i.no 

condltlam.    It  la  1«Kd  oi 


c  nlAVr  lalijp  In  upplirahli'  onlv  for  onen-ct 
ts  iDsds  durinj!  l!»K-100.'..iiti.l  \'t  fairly  wrUt 

MoHlhly  liueharge  of  Roach  River  at  Roach  Rirrr,  Me. ./or  1906. 


IHarburge  In  Mcotid-mt. 


OEAlt    niTER    NKAK   THE    FORKa,    MAINE 

This  station  was  established  September  29,  1901.  It  is  located  1 
miles  west  of  The  Forks.  The  eonditions  and  the  betich  marks  il 
described  in  Water-Supply  Paper  No.  165,  page  66,  and  in  W»t* 
Supply  Paper  No,  198,  where  are  given  also  data  for  previous  y 

Dacluirgt 


1  Sept. 

Out. 

xo.. : 

, 

.75 

-TJ 

.» 

.» 

t 
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Daily  gage  height,  in/eei,  of  Dead  River  near  The  Fortt,  Maine — Continued. 


D»y. 

Apr. 

lUy. 

J«»e. 

July. 

Aug. 

I 

1 

Sqit. 

■I 

'.75 

,35 
.7S 

!8s 

1 

0«. 

Nov. 

Deo 

2.SS 
3.  ■IS 

Is 

i-l 

4.3G 

a!  98 

t.K 

3.8S 
3.85 
t.35 

a.8S 

:? 

1.3S 

'.sn 

i 

lis 

i 

'1 

los 

l!(B 

i.ae 
i.ce 

3.0 

a:  IS 

1.8 

I  April  IC 


>D  I'^brDiry  ST.  IIWS.  cakes  of  Ice  were  piled  up  od  Ihe  shore  anil  tbe  r 
I  o(  cakea  of  Ire  (roien  In  an  Ice  Held.  Tbe  Ire  Jam  extended  trom  tbe  moul 
»r  to  about  1,000  reet  above  tbe  cable.  Near  the  cable  and  saRe  tbe  I 
med  drifts  along  the  cbaDDel  of  tbe  river  S  to  3  feet  aborc  the  hormal  li 
S»e  were  10  feet  of  open  chanael  oppoalle  the  Rage.  The  river  at  the  cable  wi 
■relj  over.      River  rroien  over  December  14-31.     The  following  comparative 

fomparfUive  icf  and  water  readings- 


Date. 

Uld 

treamatgae*. 

MldMrMR)  at 
cable. 

as. 

'?r 

Thick- 

Thick- 
loe. 

Water 

to  bot- 
tom o( 

'« 

Fitt 

FeeL 

FtO. 

U 

Feel. 

^}:vE 

C)  ' 

Rating  ttU>U/w  Dead  River  near  The  Forks 

Maine. 

for  1902 

to  1906. 

#.. 

Dlc 
charge. 

»2». 

chB^.. 

hcl^Ta. 

ChH^. 

hoiS^t. 

chiirge. 

050 

no 

S.JO 

..^ 

3,40 

I.SO 

0,140 

made  doiliig  Itnj-IMM.M 


d  tMtween  gage  helgbts  D.i 


KENNEBEC   RIVEB   DBAINAGE   BASIN. 
Ratmg  table  far  Carrabatsett  Kirer  near  North  .4n*on,  Ue.,JoT  1906. 


bclgbt.  I  ch*rge. 


Wight.      rbargK.  .    b^gnt. 
Stc.^l.  I'      Ftrl 


Db- 

.sar,^ 

Dl«- 

.,« 

^^7^- 

i.Tia 

slwi 

only  tor  apen^hanntl  candlttons.  It  la  thi^  aame  sa  Ihv  1S>B 
igebelgbt  1  Foot  IC  la  humd  on  one  mHsunmrat  nude  during 
'  condltlona  ot  flow  as  tbey  eirlsted  during  that  ja«r. 

ifoniAfy  ifiKAarpf  o/ Qim)&(iM>'if  Kitrr  at  North  Aruon,  Mc. /or  1906. 

[Dnbugu  am.  MU  aquan-  mllu.] 


„,™. 

Minimum. 

Uean. 

S«.-lt.piT 

Igplh^n 

i.m 

2,990 

tn 

,« 

2-S7 

ratine  wu  appIlKl  April  1  to  18  which  prolAiil 
art<  mtrd  an  Inllnirs:    April,  .\<iguat.  Beptrmt 


'fi  dally  dlBchargvfl  a 


BIVER    NEAR    MADISON,  ME. 


rhis  station  was  established  Marrh  23,  1904,  by  F.  E.  Presspy.  It 
ocated  at  the  dam  of  the  Madison  Electric  works,  just  over  the 
m  line  in  Stark,  but  is  nearer  the  Madison  post-office.  The  eon- 
ions  at  the  station  and  the  bench  marks  are  described  in  Water- 
iply  Paper  No.  165,  page  71,  and  in  Water-Supply  Paper  No.  198, 
sre  are  given  also  data  for  previous  years. 

Daily  durhaTi/r,  in  trnmii-ferl .  n/ Smiilii  Hiiir  ni-ar  Miidin-m.  Mr../rir  I'MH!. 


.„,-,l„,. 


2,H» 
3,219 
2,e»4 
3,391 
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SURFACE   WATER   SUPPLY   IX    19WL 


haily  dijtrttarg*.  \n  9^rt/rui'U€t.  of  Suwly  Rixcr  luar  Madison,  Me.,  for  1906 — Continued.! 


I>»y. 

Jan. 

304 

351 
339 
294 

229 

317 
491 
555 
.V» 

4ti9 

418 

401^ 

715 
2.»V55 
2,540 

l,73ti 
1..T05  • 
1.000 

732    . 

627    . 

567  '. 

Fel.. 

478 
5A5 
«Wi 
5K2 
442 

373 

2»*. 
201^ 
274 
273 

274 
294 
327 
419 
423 

361 
442 
504 

! 

MAr. 

Apr. 

1.727 
1.748 
1.W2 
2.813 
6.018 

8.844 

8.497 
7.  .104 
6.312 
5.972 

4.954 
5,791  . 
4,840 
3.319 
2,620 

2,574  , 
2,274  1 
2,321 
2,503 
2.504 

1 

3.584 

2,7» 
2,576 
2.KI0 
2,124 

1,757 
1,629 
1.902 
2,246 
1.720 

1.502 

1.174 

074 

868 

944 

4,280 
4,787 
5,082 
3.611 
2,607 

June. 

2,500 
2.067 
l..<i36 
1.202 
906 

688 
656 
601 
601 
504 

407 

638 

1,556 

4.212 

3,080 

2,355 

1,338 

890 

677 
608 

Oct. 

Not. 

Dtc: 

n.  ..         

12.    .    .             

1K2 
294 
229 
406 
453 

3M 

330 
222 
252 
282 

192 
183 
159 
16(> 
144 

191 

252 

443 

1.070 

1,388 

1.406 

033 
516 
310 
216 
140 

127 

113 

99 

91 

108 

204 
264 
160 
154 
368 

1,614 
806 
804 
711 
516 
335 

329 
295 
311 
334 
300 

300 

369 
381 
492 

m 

919 
743 

gn 

635 
477 

479 
ff7 
583 
428 
308 

m 

:z 

14 

J',.    ...                  

m 

m 
n 

I*,                        

m 

J7 

» 

IH 

1'^ 

1*1 

2\ 

22 

a 

91 

m 

rt 

« 

24 

• 

2.'»  . 

ift 

'2t, 

m 
m 

2K 

'lU 

m 
m. 

30 

m 

m 



N<»TB.    FIttnh »H»a nlii  I .:« fwt  hiirh  were  used  for  two-thirds  of  the  length  of  the  dam  May  5 to  Jom* 
From  July  1  to  Octolwr  9  rppairn  of  dum  and  const nictlon  of  a  log  way  were  In  progress  and  no 
arc  available. 

Mtmlhly  dm'harge  of  Sandy  Hirer  near  Madison,  Me.,  for  190€. 

!  Drainage  areti .  650  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


.lanuary 

February 

March 

April 

May 

June 

(U'tober  (l(»-,'n) 

NoveiuluT 

J)e«'enibor 


2,060 

698 

1,410 

8,840 

5.080 

4,210 

1,610 

983 

591 


Minimum. 

Mean. 

200 

630 

206 

427 

144 

412 

1,050 

3,470 

565 

2,460 

497 

1,860 

91 

407 

206 

420 

194 

346 

1 

sq. 


0.960 
.657 
.634 
5.34 
3.78 
2.86 
.626 
.660 
.532 


1.13 

.i 
.% 

3.11 

M 

.a 


N«>TK.  -  Durinc  February  to  March  the  values  of  monthly  dischaige  are  onl\ -.^, , — ^ 

aivtnunlation  (vf  lee  on  dam  crest.    During  the  remainder*  of  the  period  diaonaiges  under  about  w 
sccoud-foct  vary  from  good  to  approjcimate;  atwve  500  second-feet  they  are  good. 

rOBBOSSKKCONTEE    STRE.VM    AT   GARDINER,  ME. 

Rocordsof  the  flow  of  Cohbossoecon tee  Stream  have  been  kept  »t 
the  phuit  of  the  (iardnier  Water  Power  Company  since  1890,  and 
(liese  records  havt*  been  furnished  to  the  Survey  by  S.  D.  Warren 4 
Co.,  throuirh  Mr.  Joseph  A.  Warren. 

Tile  dam,  whirli  is  the  up[H^nnost  of  eijjht  on  the  last  three-fourtto 
mile  of  tin*  rivtT  just  b(»fore  it  enters  the  Kemiebec,  is  of  stone  masoniy 
with  a  timber  apron  at  the  toe.  Tlie  downstream  face  has  an  approx- 
imate slope  of  one  liorizontal  to  four  vertical.  The  crest  is  horizontal 
and  is  about  (>  ftvt  N\ide.  The  u]>stream  slope  is  about  one  verticil 
to  eiirht  horizontal.  The  total  lenjrth  of  the  dam  is  about  100  feet, 
and  tlashboards  4..>  ftvt  hijrh  are  maintained  continuously.  The 
total  head  obtained  is  about  10  feet.     The  head-bay  entrance  is  on 
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the  right  bank  and  from  this  runs  a  wooden  penstock  in  which  is 
situated  a  39-inch  Hercules  wheel.     In  the  head  bay  there  is  also  a 
gatehouse  with  two  gates  which  are  kept  partially  open  most  of  the 
time  to  regulate  the  proper  flow  down  the  river. 
The  records  of  flow  are  made  up  by  considering: 

(1)  The  flow  over  the  dam — which  is  nothing  except  usually  for  a 
short  time  in  the  spring. 

(2)  The  flow  through  the  gate^,  which  is  regulated  by  means  of 
tables  drawn  up  for  the  company  by  Hiram  F.  Mills,  showing  the  dis- 
charge through  the  two  gates  for  different  pond  levels.  The  practical 
application  of  this  method  is  to  obtain  a  given  flow  at  any  time  by 
setting  these  gates  at  the  required  gate  opening,  taking  into  account 
the  flow  through  the  wheel. 

(3)  The  flow  through  the  39-inch  wheel,  which  is  ascertained  from 
this  gate  opening  and  pond  level,  a  table  also  being  provided  for  this 
purpose  by  Mr.  Mills. 

The  water  pumped  for  the  Gardiner  supply  is  neglected  in  compu- 
tations, being  a  small  percentage  of  the  flow.  It  is  also  assumed  that 
the  tail-water  level  remains  constant.  The  leakage  by  the  dam  was 
measured  during  1905  and  found  to  be  10  second-feet.  Since  that 
time  records  have  been  corrected  accordingly.  On  Sundays  and 
legal  holidays  gates  are  closed  and  no  water  is  allowed  to  run  unless 
the  lake  is  full. 

It  is  considered  that  the  estimates  of  flow  at  this  point  are  ordi- 
narily correct  within  5  per  cent.  The  very  low  water  estimates  may 
be  in  error  as  nmch  as  10  per  cent  or  more. 

The  conditions  at  this  station  are  described  in  Water-Supply  Paper 
No.  165,  page  74,  and  in  Water-Supply  Paper  No.  198,  where  are 
given  also  data  for  previous  years. 

Daily  discharge,  in  second-feel,  of  Cobbosseecontee  Stream  at  Gardiner,  Me.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 
10 

May. 

795 

June. 

1 
July. 

440 

Aug. 
735 

Sept. 
285 

Oct.  ' 
280 

1 
Nov.  ' 

280 

Dee. 

1 

195 

220 

260 

1.100 

275 

2 

105 

230 

260 

270 

722 

1.080 

600 

780 

10 

280 

280 

10 

3 

195 

250 

260 

270 

724 

1,020 

670 

380 

285  , 

280 

280 

275 

4 

195 

250 

10 

270 

724 

860 

660 

300 

285  1 

280  ' 

10 

275 

5 

195 

250 

270 

270 

592 

650 

360 

10 

285  1 

280 

280 

275 

6 

195 

2G5 

265 

270 

294 

510 

300 

290 

285 

280 

280 

275 

7 

10 

265 

270 

270 

300 

630 

285 

290 

285 

JO 

280 

275 

8 

195 

205 

270 

10 

582 

645 

10 

290 

285 

280 

280 

275 

9 

195 

265 

270 

270 

567 

620 

280 

285 

10 

280 

280 

10 

10 

195 

265 

270 

270 

545 

010 

275 

285 

290 

280 

280 

275 

11 

195 
195 
195 

10 
265 
265 

10 
270 
270 

610 
625 
625 

535 
381 
320 

585 
460 
350 

275 
275 
275 

285 

10 

285 

290 
290 
290 

280 
280 
280 

10 
280 
280 

275 

12 

275 

13 

275 

14 

10 

265 

270 

625 

290 

346 

275 

285 

290 

10 

280 

270 

15 

210 

265 

270 

625 

290 

310 

10 

285 

290 

280 

280 

270 

W 

210 
210 

265 
280 

270 
270 

1,010 
1,049 

290 
285 

290 
16 

275 
275 

285 
285 

10 
290 

280 
280 

280 
280 

10 

17 

270 

18 

210 

10 

10 

767 

280 

290 

275 

285 

290 

280 

J2 

270 

» 

210 

280 

27D 

616 

280 

290 

275 

10 

290 

280 

«> 

270 

» 

210 

280 

m 

«^ 

^0 

?» 

1   976 

285 

'Mi 

290 

1  380 

270 

IXB201— 07- 
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SURFACE   WATER  SUPPLY   IN    1906. 


Daily  discharge,  in  second-feet,  of  Cobbosseeconlee  Stream  at  Gardiner,  Me.,  for  1906- 

Continued. 


Dav 


Jan. 


Feb. 


Mar 


21 

10 

280 

22 

210 

280 

23 

210 

280 

24 

303 

270 

25 

303 

10 

2i\ 

2K4 

260 

27 

284 

260 

2H 

2.50 

2G0 

29 

'       2:^6 

1 

30 

210 

31 

210 

May.    Judo. 


270  1,026 
270  I  1,051 


270 
270 
270 
270 


1.061 

1,000 

867 


280 
280 
280 
280 
275 

275 
10 
310 
717 
970 
1.110 


280 
280 
280 
260 
985 

1.280 

1,160  ; 

980 
310  I 
324 


July. 

Aug. 

Sept. 

275 

290 

290 

10 

290 

290 

275 

290 

10 

720 

290 

280 

910 

290 

280 

880 

10 

280 

760 

290 

280 

450 

290 

280 

15 

285 

280 

400 

285 

10 

640 

285 

1 

1 

Oct. 


10 
280 
280 
280 
280 

280 
280  I 

10 
280 
280 
280 


Nov.    Dec 


280  i     STD 

280  I   se 

280        H 


280 
10 

280 
275 
275 
160 
275 


*3I 

V 

SI 

H 

S( 


NoTK.  -  I^'aktige  of  dam  taken  at  10  second-feet,  as  determined  by  mea.8urementfl  during  1905. 

Monthly  discharge  of  Cohbosaeecontee  Stremn  at  Gardiner,  Me.,  for  1906. 

[Drainage  areii,  240  square  miles.] 


Month. 


January 

February 

Marcti 

.\pril 

May 

June 

July 

August 

Septeml)er 

Octolwr 

November 

Decern  bi»r 

The  vear. 


Note.  -For  accuracy  see  station  description. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

1 

1 
Minimum. 

10 
10 
10 
10 
10 
16 
10 
10 

Mean. 

198 
236 
235 
610 
436 
569 
377 
285 

8ec.-f t.  per  Depth  Ib 
sq.  mile,    j  inrbps. 

303 

0.825  :          0.9 

i                280 

.983            1.C 

!               270 

.979             l.B 

1,060 

2.54              IS 

1.110 

1.82              2.0 

1,280 

2.37              1« 

1               910 

1.57               IS 

780 

1.19               l.Xi 

290 

10              240 
10              245 

1.00               1.2 

280 

1.02               I.tf 

280 

10 
10 

240 
221 

1.00              1.12 

275 

.921             l* 

1.280 

10 

324 

1. 35    .         lifl 

1 

1 

AXDROSCOGGIN   RIVER  DRAINAGE  BASIX. 


DESCRIPTION    OF   BASIN. 

Androscoggin  River  is  formed  by  the  junction  of  Magalloway  River 
and  the  oiith^t  of  the  Umbagog-Rangeley  lakes,  near  the  Maine-Xew 
Hampshire  boundarj^  hne.  For  about  35  miles  it  flows  southward 
into  the  vState  of  New  Hampshire,  then  turns  abruptly  to  the  east  and 
flows  into  the  State  of  Maine,  then  turns  to  the  south  and  joins  the 
Kennebec  in  Merr>^meeting  Bay.  The  last  fall  on  the  AndroscoggiD 
is  at  Brunswick,  Me.,  above  which  place  the  drainage  area  is  3,470 
square  miles,  about  80  per  cent  of  this  being  in  Maine.  The  greatest 
length  of  the  basin  is  110  Hiiles,  the  greatest  wddth  70  miles,  while  ihf 
river  itself  measures  about  200  miles  in  length  from  the  sources  of 
Magalloway  River  to  the  coast.  The  drainage  areas  of  the  river  and 
of  some  of  its  chief  tributaries  are  given  in  Water-Supply  Paper 
No.  165,  page  75, 
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RIVER   SURVEYS   IN   ANDROSCOGGIN   DRAINAGE. 

In  order  to  point  out  the  power  and  storage  possibilities  in  the 
Androscoggin  River  drainage  basin,  surveys  have  been  made  as  fol- 
lows: A  survey  for  the  determination  of  the  profile  only  was  made 
from  tide-water  to  Livermore  Falls.  A  survey  for  the  determination 
of  the  profile  and  plan  of  the  river  has  been  made  from  Livermore 
Falls  to  Errol  dam  at  the  outlet  of  Umbagog  Lake. 

From  the  data  collected,  sheets  have  been  prepared  showing,  as  far 
as  available,  profile  of  water  surface,  plan  of  the  river,  contours  along 
the  banks,  and  prominent  natural  or  artificial  features.  The  results 
of  these  surveys  have  been  published  on  sheets  and  may  be  had  on 
application  to  the  Director  of  the  Geological  Survey. 

ANDROSCOGGIN    RIVER   AT   SHELBURNE,  N.  H. 

This  station  was  established  May  30,  1903.  It  is  located  at  the 
steel  highway  bridge  about  one-half  mile  north  of  the  railway  station 
at  Shelburne,  N.  H.  The  conditions  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  165,  page  76,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 
Length  of  chain  on  April  30,  1906,  was  20.67  feet. 

Discharge  measurements  of  Androscoggin  River  at  Shelburne,  N.  //.,  in  1906. 


Diite. 


April  30... 

June  5 

August  23 


Hydrographer. 


T.  W.  Norcross 

F.  E.  Pressey.. 

G.  M.  Brett.... 


Width. 


Feet. 
390 


Area6f 
section. 


Sq.  ft. 

1,730 

1,920 

966 


Gage 
height. 

Feet. 
&98 
6.18 
4.12 


Dis- 
charge. 

Sec.'ft. 
5,100 

6,  no 

1,600 


Daily  gage  height,  in  feet,  of  Androscoggin  River  at  Shelburne,  N.  H.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

1 

4.85 
5.45 

2 

3 

4 

5.8 

s 

1 

6 

1 

7 

6.3 

8 

9 

10 

11 

6.9 

&7 

12 

13 

14 

6.2 

16 

16 

17 

18 

6l8 

&7 

19 

» 

Apr. 


4.05 

4.15 

4.2 

4.15 

4.1 

4.05 

4.05 

3.9 

4.05 

4.0 

4.05 
3.95 
4.05 
4.05 
5.05 

5.75 

&8 

5.85 

&85 

&86 


May. 


June. 


U.4 

6.7 

6.7 

7.05 

7.55 

7.25 

6.95 

7.8 

7.5 

7.15 

7.0 

7.05 

7.0 

7.5 

7.4 


6.3 

6.95 

6.9 

6.7 

6.5 

6.5 

6.35 

6.05 

5.8 

5.65 

5.6 
5.5 
5.4 
6l3 
&2 


July. 


&4 

6.9 

6.3 

7.0 

6.4 

7.0 

6.2 

6.6 

6.5 

6.2 

Aug. 


4.4 

4.35 

4.3 

4.25 

3.9 


4. 
4. 

4. 
4. 
4. 


Sept. 


4.7 

4.1 

4.65 

4.1 

4.6 

4.1 

4.6 

4.15 

4.7 

a6 

4.66 

4.05 

4.5 

4.2 

4.4 

4.1 

4.5 

4.2 

4.4 

4.2 

4.1 
3.7 
4.1 
4.1 
4.2 

4.1 
4.2 
4.2 

as 

4.4 


4.1 
4.0 
4.2 
4.1 
4.1 


4. 
4. 
4. 

4. 
4. 


2 

1 

16 

05 

2 


4.15 

4.1 

4.1 

4.1 

4.1 

4.0 
4.0 
4.1 
4  05 
4.1 


Oct. 


4.1 

4.1 

4.1 

4.15 

4.1 

4.1 
4.1 
4.1 
4.1 
4.15 

4.16 

4.1 

4.0 

3.96 

4.06 

4.05 

4.15 

4.1 

4.0 

4.0 


Nov. 


Dec. 


4.06 

4.16 

4.0 

5.7 

3.96 

6.4 

3.9 

6.86 

4.0 

4.0 

3.95 

3.96 

4.0 

6.8 

4.16 

4.2 

4.1 

4.06 

4.1 

4.2 

4.2 

7.2 

4.2 

4.1 

4.2 

4.15 

I>»V. 

,„. 

,,„. 

..,. 

11.  ■ 

.!   la 

;!M 

iVu"' 

Vc. 

"i'i  ■ 

S7.. 
2S.. 

:|  ii, 

::::::: 

SURFACE   WATER  SUPPLY   IS    1906. 
feel,  of  Anilrotriiggin  Kivrr  at  Shelbume,  Pf.  H.,for  li 
July.    Aug. 


NiiTK.  .The  [nllnwliiKiriirxnililiniu  iirpmiliKl  iliihng  190K;  River  Iruu'n  . , , . 

Ill  In-  Jiinmry  it  Hi  F.-lTnuiry  -J:  tmit-n  mt-t  F^-liriuc?-  ;i  li>  UhtcH  Ik;  rloHr  of  Icr  th*  aReraomi  ot  Hj 
31,    Klvi-r  tma-n  (iviT  t><n>nilipr  9tii:il,    llurlriK  (In- Fmn'Ti  n>riad  giigi>  hplgbu  nn 
Mirlui- thmugh  u  hiili' cut  lntbi>lci'.    TbpfoHnwIngpnmpnrHHvi'  n-uJlnf[ii  vne  Mk 


'fttor   Topof  ^f^ 
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Miirch  li."!..'.'.!;!!.!;;^! 

1  l*-ll  chHiiIvt  pitrlly  ojn'ti 
!•  WabT  llowinK  ocor  in-. 
•■  IVMi4lik  hw^kwHOT  Iniiii 
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'  KlviT  iiin-ii  ni  KHIP':  "or 

Mv"t.T','iNm*t'l"i'.-.i'ir,!il 
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■;i" 

"i\\&  ' 

■" 

il  Shflhtinic.  N.  If..forJ903ltt  IMH. 
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chiirur. 

Fcrl. 

chuige. 

'"ik 

"V^t 
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» 

iilSo 

■iiiell">£l!«'ianilis«HliJrllnr.,rMwvn^'h^t«<.alB»lMidT!7(«rt. 
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Paily  ijagr  height,  infirl,  of  Androm-oimin  Rirvr  at  Shflbvmf,  X.  H.,/oi 


„.,. 

1   J«n, 

¥.■!• 

""■ 

'.'.'.'.'.'.'.'.'.'.'.'.'.'. 

!  .^-^ 



IM 

ili 

pi- 

1 

ll.« 


III  liii  Ju]iiiiT)"if4  til 
».  HlT-rfrnii'nii 
MirfBtv  thnHi|{h  ■  I 


;lm     n.*  ;   5.fi  I 


Aug. 

atpt. 

OM. 

KOT.    »■(. 

4.JS 

1.0 

J? 

tJ 

4.1 

4.0 

l-L 

lilS      «» 

111  pnivBllnl  during Itmn:  Itivir 

■'notiT  KrhnuiryatiiMiuchll^ 

n  :I1.     Diirliu  tn>'  tmn>n  ivrloil  pwr  lii'lgliU  were  tAlwn 
.    Tbn  Mlo*liig«impiiciillvi'  n-aiUngs  —-~-  '*" 


January  1  Ui  Zk  rlw 
Lhf  Bite •  —  —•■ 

Ukpn: 


::Sii;:::;:::::: 

...  ?t 

"  iVitt' 

i!iu 

iiurvSI* 

aaa;.-:::::;::::;::: 

IMvm1>-r2-4r 
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,,..,„ 
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.itH'  r.-jultii(, 
iifh..r  I'l- 1- 
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fUMy  discharge  of  Androscoggin  River  at  Shelhrims,  N.  IL,/or  1906. 

[Drainage  area.  1,500  squam  milea.] 


Month. 


Discharge  in  Hccond-fcet. 


Run-oll. 


Maximum.   Minimum. 


T 


Mc>an     '8<*-'t.per    Depth  in 
*'**"•        aq.  mile.       Inches, 


6.400 

1.100 

.3,270 

2fl8 

2.43 

11.900 

5.740 

8,200 

5.47 

a  31 

7,950 

2.4«) 

4,il70 

:t  31 

3.09 

2.290 

740 

l,fi20 

1.08 

1.24 

2.:«o 

740 

1.390 

.927 

1.07 

1,470 

l.ltX) 

1.310 

.873 

.97 

1.470 

1,  HiO 

1.30O 

,8«7 

1.00 

1.540 

I.IOU 

1.310 

.  873 

.97 

iluoM  an>  ratM  a.s  folIowH:  April  to  June,  gocnl;  July  to  NovenilM>r,  fair,  owing  to  mcasun 
iiflt  23  indicating  a  poasiMe  change  in  conditionn  of  flow. 


ANDR08C00GIX    RIVER    AT   RlTMFORl)    FALLS,  ME. 

ischarge  of  Androscoggin  River  at  Rumford  Falls  since  1892 
I  computed  by  Charles  A.  Mixer,  resident  engineer  of  the 
1  Falls  Power  Company.  These  statistics  are  obtained  by 
he  actual  measured  quantities  passing  through  the  wheels  to 
puted  flow  over  the  dam,  using  the  customary  Francis  w^eir 
with  modified  coefficient.  A  view  of  tlie  upper  and  lower 
shown  in  PI.  IV.  The  conditions  at  the  station  are  described 
r-Supply  Paper  No.  165,  page  80,  where  are  given  also  refer- 
publications  that  contain  data  for  previous  years. 

harge,  in  second-feet j  of  Androscoggin  River  at  Rumford  Falls,  Me.,  for  1906. 


Jan. 


1,8()1 
1.842 
l,ti37 
1.H73 
1.839 

1,982 
1.794 
l.fJfi3 

i,g:« 

1.492 

i.fioa 

l.r»3fi 
l.?27 
1.738 
1.611 

1.779 
1.847 
1.840 
1.779 
1,747 

1.731 
2.027 
3,(>12 
7.749 
4.906 

3.636 
3.296 
3.142 
2,840 
2.548 
2,651 


Fel». 


2,582 
2.384 
1.850 
1,808 


1.805  I  1.277 


1,471 
1,378 
l,3ti8 
1.352 
1,278 


1.970 
1.850 
1.857 
1,835 
1.844 

1,844> 
1.734 
1.855 
1.784 
1,788 

1.732 
1,769 
l.(i89 
1.661 
1,784 

l.?24 
1.845 
2.043 
1.913 
1,788 

1.653    i.aw 

1,772  1.22,-) 
1,.578  l..'i98 
'  2.318 
2.3:« 
2,138 


Apr. 


1.863 
l.(i84 
1,832 
1.903 
2.384 

3.142 
2.IHI7 
2,428 
2. 4M 
2.3«>4 


1.200  ! 
1.154  .  2.366 
1,235  i  2.480 
1.1  Sli     .3..1<i«i 
1.1 8()     .'>.99:{ 


May. 


8.285 
7.864 
7.  .523 
8.018 
7.60;t 

7.819 
7. 49.i 
7.5Cr2 
7.888 
11,312 


2.270  10,202 
8.  4<k3 
9.803 


1.1(32    11.513 
1.150  ,10,085 


1,141 
I.IU 

\.\m 

1.136 
1.148 
1.129 
1.1(V4 
1.11.') 


9.009 
8.716 
9,a^i 

9. 421 
10.961 
9.  \Wi) 
7.254 
6. 191 

5.  '*'A 
5.  W2 
6.167 
6,410 

7.oo;j 


9. 9.56 
8.804  i 

7.VI2 
8.043  i 
N..->41  I 
9. 476 
8.419 

7,  ItM 
7.214 
7.079 
6.  (..54 
7.843 

9. 851 
11.274 
15. 4^3 
14.310 
10.1.58 

8.4(30 


Junj». 


8.089 
%.  412 

8.484 
7. 160 
(i.272 

6. 19() 
9.157 
8.086 
7.'r24 
7.4()7 

7.342 
6.740 
5.953 
,5.21.5 
4.671 

4..'?93 
4.141 
6..W7 
.5.  mi 
4.625 


July. 

Aug. 
2.221 

Sept. 
1,683 

,3.760 

3,379 

1.990 

1,529 

3. 124 

1,879 

1,350 

2.2.52 

1.813 

2.082 

3. 068 

l.(w5 

2,1.37 

2.927 

1.703 

1.848 

2.578 

1.867 

1.680 

2.128 

1,887 

1.618 

Oct.     Nov. 


2.  .371 
2.511 

,3.071 
2.811 
2. 4:« 
2.  l.s(i 
1.908 

]jm 

2.200 
2.695 
2. 195 
1.9S6 


4.0.5^)  ■  2.246 
3.(>58  2.424 
4.  r22  I  2.  ,^5.3 
7.243  ;  2.  .308 
6.74«;  ;  2.114 


5.111 
4. 442 
4.008 
3,  fM 
3. 6(j8 


2. 146 
1.957 
1.899 
1.7.38 
2.070 


1.779 
1.767 

1.715 
l.('»4<) 
1.518 
1.605 
1.473 

1.4.54 
1.442 
1.4()7 

1 .  :WtS 

1.208 

1.910 
1 .  (190 
1 .  576 
1.611 
l.CrfK) 

l.,500 
2.046 
3.  .579 
2.707 
2.012 


1.419 
1,423 
1.467 
1.426 
1.421 

1,513 
1,448 
1.528 
l.,548  I  1.670 
1.540  i  .3,  .328 


1>0C. 


1.5(K) 
l.,500 
1.473 
1.461 
1.406 

1..373 

i.:«o 

1.402 

l.,32(» 

1.2<i9 
1.403 
1.4.^3 
1.516 
1,.582 

1..506 
1.454 
1.428 
1.519 
1.391 


2.885 
2.2«i6 
2.0(Ui 
1.939 
1.892 

1.913 
1.848 
1.799 
1.7.58 
1.9,59 

2. 2:«) 
2.0(W 
1.715 
1.628 
2. 275 

,3.248 
2.  ,540 
2. -223 
2.112 
1.862 


1.754    1.637 

I  I 


1.560 
1,514 
1.429 
1.429 
1,294 

1,.380 
1,348 
l,4a3 
1..365 
1.4;«) 

1.370 
1.454 
1.567 
1.4.15 
1.403 

1..5a5 
1.484  I 
1.;I73  ' 
2.060 
2.8,55  . 

2, 406 
2.2.3.S 
2.  IS7 
I.S42  I 
l.f^is 

I 

1.2.^3  I 

1.888 

1.8.59 

i.m^  j 

1.239 


1,610 

987 

918 

1,078 

1.086 

1,207 
1.222 
1.192 
1 .  l,5(i 
1.102 

1.252 
1.2a3 
1.'238 
1.26(i 
1.284 

1.26(i 
1,292 
1.432 
1..346 
1..326 

1..340 
1.404 
1.4i(8 
1.404 
1.378 

1.217 
1.393 
1.420 
1.461 
1.417 
1.362 


I 


SXniFACE   WATEB  SUPPLY  IN    1906. 

Utrnthly  diidiarge  of  Androacoggin  Rirtr  at  Rumfard  F(dU,  lle.,jbr  1906. 
[Drklnsge  afu,  imo  iqiun  mllM.) 


IMbc luige  In  §tvond'|pet' 


Unllmiun.   Hlnlm 


r.-ft.iwr,]VpIbli 
q.  ipifB.      ii.t« 


March .,.', 

tS'::::. 


ANDllOSCOOGIN    RIVRR    AT   DlXFtELD,  ME. 

This  Rtatinii  was  cstablii^hed  Aii^st  22,  1902.  It  ia  locat«d  about 
one-liulf  mile  west  of  Dixfield,  at  the  highway  bridge  on  the  road  to 
West  Peni.  The  conditions  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No,  165,  page  82,  where  are  given  also  refa^ 
ences  t<i  publications  that  contain  data  for  previous  years. 

Daeharge  mfa*ii  remenU  of  Atulrotroggin  Rir(r  al  IHxJield.  Me. ,  in  1906. 


wcUon,  I  belgbt.     Fhirr- 
Sq.p.    ,     tea.       St'.f 


If  luliihl,  in  fetl,  of  Aliiirontoggin  Hirft  al  IHrfittd,  Mt.,_ 
Fun.  Y<-\:  M«r,  !  Apt.  I  May.  I  Jiiw.  July.  Aug.  '  Sept,  C 
.1  lO.U  '  10.151    B.isl    dS    '    7.8    I    ; 


W.il 


8.0        S.OS 


1 1n'  111  rhiiniiiH  niiiMii  Ihc  lii 
t  \  iirhnr  In'  I'^iiwa  luick  v  m 
'  To  top  ol  lev  iiIhiuI  U.S  toot 


§.0S|    Kl   I-.- 
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tbf  gagt  height,  in  feet,  of  ATiirotcoggin  Rivtr  at  Dixfieid,  Mt.,  for  1906 — Continual. 


D.y. 

Itn.     Feb. 

M«-     Apt. 

10.2 
10.15 

K 

June. 

9.2 
9.6 
S.9S 

8.  OS 

i-t 

Aug. 

8.0 
8.0 

?:» 

I? 

S.G 

aept- 

7.  S 

- 

1 

*"*■'"]  ig-i 

1 

li^^'SF 



1           1 

•  Ic«  inm  bdcw,  opei 
-TtwIoIlowlngjcccnnilltlDn  prevailed  during  lOOe:  River  open  Jnm 
gage  MftithM:  deaf  ol  Ice  obnut  April  1;  Itnien  over  December 


.  ..  :»  to  UareU  28 
litoai.  DiiringthBlroMi 
le  ice.    The  lolfowlng  cum 


■omparal 

fit  ire  a 

W  u 

Thick. 

lltlBCT- 

\L 

"'tee,"' 

Fm. 

Feel. 

F/a. 

10.0 

10.3 

10.2 
9.3 

a'.i 

Rating  table  for  A>uiroicog</in  hiver  at  Da.fUld.  Me..fo\ 

Oue  Dis-     I      Oue    1      Dli-     i,     (lage  Dt»-     |      Oaae 

tieigflt.      charge,       height.  :  cluirg*.  !|  brtght.      churge.       height, 

Fiei.        Sec-fi.  I      Ffrt,        9fr.,/(.    ,      Ftel.        Sec.^.  ,      Feel. 
7,70  l.«nO  8,80  3.970     I        9JO    !      T.gTO  11,00 


■nt*  marte  cliirlng  1901-19011  anil  ia  well  aeflned  lielnw  gage  helghH  IIJ)  tte 
Monlhly  disdiarije  nf  Anilroicoggin  River  al  f>u  field.  Me.,  for 


tiarge  in  sitntid-feet,        '  Run^ifl, 

,n     ui.i>..i...i.       u.,„„       Src-K.  per   Ilopthlo 
■n.    Mlnlmimi,      Mean,        „^^„i{^       inp^,_ 


oUovi:  April  to  June, 
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PRESUMPSCOT  RIVER  BRAIXAGE  BASIN. 

DESCRIPTIOX   OF   BASIN. 

Presumpscot  River  is  one  of  the  most  interesting  as  well  as  one  of 
the  be.st  water-power  streams  of  its  size  in  the  United  States.  It  is  the 
outlet  of  Sebago  Lake,  which  lies  about  17  miles  northwest  of  Port- 
land. The  lake  is  fed  by  Crooked  River,  a  stream  heading  35  miles 
farther  north  and  within  3  miles  of  the  Androscoggin.  The  area  of 
the  lake  is  46  square  miles;  the  total  water  surface  on  the  drainage 
basin  is  97  square  miles;  the  area  of  the  drainage  basin  at  the  outlet 
of  the  lake  is  420  square  miles,  and  at  the  mouth  of  the  river  600 
square  miles. 

According  to  the  survey  made  by  Joseph  A.  Warren,  of  Ciiml)erland 
Mills,  the  fall  from  the  crest  of  the  stone  dam  at  the  foot  of  Sebago 
Lake  to  mean  low  tide  at  the  foot  of  the  lower  falls  is  265.16  feet  in  a 
distance  of  21.65  miles,  or  an  average  of  12.25  feet  per  mile. 

During  the  past  few  years  several  new  developments  have  been 
made  along  the  river,  so  that  the  only  portion  now  unimproved  is  the 
fall  of  56  feet  between  Great  Falls  and  Gambo  Falls. 

The  tributaries  of  Presumpscot  River  are  not  of  much  importance, 
but  some  of  them  are  outlets  of  ponds  and  have  considerable  fall,  thus 
affording  constant  though  small  power.  Crooked  River,  the  chief  feeder 
of  Sebago  Ijake,  has  a  number  of  falls,  some  of  which  are  utilized. 

The  chief  interest  attaching  to  the  river  is  its  regularity  of  flow 
which  is  due  to  dams  at  the  outlet  of  the  lake.  Nowhere  in  the  United 
States  is  there  a  better  example  of  the  success  of  storage  of  water  and 
regulation  of  the  flow  of  a  stream  than  on  the  Presumpscot. 

PRESUMPSCOT   RIVER   AT   OUTLET   OF    SEBAGO   LAKE,  MAINE. 

Since  January,  1887,  the  flow  from  Sebago  Lake  has  been  regularly 
recorded,  the  (]uantity  being  deduced  during  most  of  this  time  from 
the  openings  in  the  gates  at  the  dam,  the  discharging  capacity  of 
which  imder  different  conditions  of  head  has  been  determined  and 
tabulated  bv  Hiram  F.  Mills,  of  Lowell.  A  continuous  record  of  the 
Sebago  Lake  level  has  been  kept  since  January,  1872,  and  the  records 
of  lake  level  and  discharge  make  an  unusually  complete  and  valuable 
series  of  data.  These  have  been  furnished  from  time  to  time  by 
S.  D.  Warren  &  Co.  The  conditions  at  this  station  are  described  in 
Wator-Suj)ply  Paper  i\o.  165,  ])age  85,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 
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y  disehargef  in  second-feety  of  Presumpscot  River,  at  mitlet  of  Sebcigo  LakCy  Maine, 

for  1906. 


Day. 


Jan.   Feb. 


450 
490 
483 
403 
493 

487  ' 
297  ' 
476 
497 

505 

I 

495 
508 
513  I 
337 
496 

517 
510 
510 
523 
515 

467 
483 
501 
500 
520 

520 
512 
663 
517 
517 
521 


543 

578 
597 
419- 
616 

630 
608 
610 
616 
611 

481 
598 
608 
643 
671 

671 
661 
452 
675 
605 

685 
677 
685 
667 
490 

687 
687 
678 


555 
668  , 
655 
433 
605 

538 
530 
533 
505 
540 

480 
542 

541  ' 
533 
542 

542  ! 
530 
392 
534 
540 

549 
544 
540 
539 
463 

637 
545 
552 
550 
540 
542 


392 
548 
550 
555 
520 

555 
534 
379 
528 
530 

530 
531 
531 
532 

384 

534 
535 
536 
537 
638 

538 
370 
538 
534 
540  j 
I 
540  ' 
540 
534 
396 
540 


540 
540 
540 
540 
554 

307 
542 
550 
543 
543 

550 
543 
371 
543 
543 

643 
543 
600 
643 
386 

618 
640 
636 
636 
643 

644 
400 
462 
392 

288 
484 


June. 


484 
510 
380 
550 
549 

524 
526 
636 
634 
362 

635 
643 
639 
650 
550 


July. 


507 
634 
648 
571 
559 

639 
550 
486 
653 
650 

642 
647 
647 
662 
360 


625 

648 

392 

645 

624 

658 

584 

640 

600 

645 

626 

652 

(-44 

382 

656 

836 

250 

731 

551 

786 

o49 

729 

549 

734 

549 

728 

550 

423 

584 

712 

•  •  ■  • 

630 

553 
582 
750 
747 
380 

767 
744 
761 
736 
765 

734 
369 
750 
759 
729 

740 
740 
759 
365 
762 

741 
741 
750 
735 
TOO 

365 
734 
724 
(W7 
700 
722 


Sept.   Oct 


712  I 
358  i 
724  I 
724  I 
726 

728  ! 

732 

700 

359 

733 

735 
746 
750 
730 
700 

434 
734 
734 
746 
746 

750 
744 
422 
756 
763 

766 
766 
768 
708 
374 


766 
766 
766 
766 
766 

766 
600 
742 
734 
625 

650 
717 
717 
528 
713 

713 
713 
713 
710 
710 

497 

;7io 

710 
710 
710 

708 
708 
572 
707 
707 
707 


705 
705 
705 
408 
700 

699 
697 
697 
602 
692 

423 
690 
686 
686 
681 

685 
681 
515 
677 
674 

670 
670 
606 
523 
403 

641 
560 
657 
657 
632 


Dec. 


519 
406 
518 
518 
462 

482 
460 
450 
377 
447 

433 
425 
440 
446 
450 

417 
455 
457 
445 
458 

466 
460 
415 
619 
619 

617 
517 
619 
617 
417 
617 


ionthly  discharge  of  Presumpscot  River  at  outlet  of  Sehago  Ijihe,  Maine,  for  1906. 

[Drainage  area,  420  square  mileA.] 


Month. 


iry 

lary 

1 

BtV..  V!! 

mber 

>er 

Tiber 

iber 

The  year 


Discharge  in  second-feet. 

I    '~      ~~     I 
Maximum.  I  Minimum.  !    Mean. 


663 
695 
(i(»8 
555 
644 
65<i 
83(i 
767 
768 
766 
705 
519 


297 

494 

419 

616 

392 

537 

370 

512 

288 

529 

250 

554 

360 

624 

;«5 

681 

aw 

681 

497 

(>98 

403 

624 

377 

466 

Run-off. 


Sec.-ft.per 
sq.  mile. 


Depth  in 
inches. 


1.18 

1.36 

1.47 

1.53 

1.28 

1.48 

1.22 

1.36 

1.26 

1.45 

1.32 

1.47 

1.49 

1.72 

1.62 

1.87 

1.62 

1.81 

1.66 

1.91 

1.49 

1.66 

1.11 

1.28 

2.10 


.WT. 


1.  :ft) 


18.90 
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8ACO  RIVER  DRAIXAGE  BA8IX. 

DESCRIPTION    OF   BASIN. 

Saco  River  receives  its  headwaters  from  the  valleys  and  fllppwK 
the  Wliite  Mountains,  at  elevations  of  4,000  to  5,000  feet.  It  dniv 
an  area  of  1,720  sijuare  miles,  of  which  900  square  miles  lie  in  Neir 
Hampshire  and  the  remainder  in  Maine.  The  slopes  at  tlie  head- 
waters are  verj'  steep,  with  no  lake  storage.  In  the  lower  riware 
many  good  water  powers,  part  of  which  are  in  use.  The  Great  Falb, 
at  Hiram,  Me.,  are  shown  in  PI.  V.     (See  also  PL  III,  A) 

SACO   RIVER   NEAR   CENTER  CONWAY,  N.  H. 

This  station  was  estahlished  August  26,  1903.  It  is  located  at  the 
wooden  highway  bridge  between  Center  Conway  and  Redstone,  X.  H, 
about  2  miles  from  each  place.  The  conditions  and  the  bench  marb 
are  des(rribed  in  New  Hampshire  Forestrj'  Reports  for  1903-1906, 
and  in  Water-Supply  Pa|>er  No.  165,  page  87,  where  are  given  also 
references  to  pul)lications  that  contain  data  for  previous  years.  Ele- 
vaticm  of  bench  mark.  May  3,  1906,  was  27.74  feet  above  datum  of 
{Tttge. 


I>i»chanje  ineaHurcmrnts  of  Saco  River  vear  Center  CVmimw^,  N.  H.^  in  J 906. 

"i       "  -      -      .-  ■       "    i" 

Ilydroprapher.  ■  Width 


])Hte. 


Ma  V  rj T.  W .  NdftToss . . . . 

Augii*'t2«)" <J.  M.  Hn-tt 

0<-lolH'r_>fr '   K.  K.  I'n-sjw'v 


Area  of  ;    G 
flection.  ! 


i  height 


t.     ciuiiP- 


Fret. 
228 
122 
12.') 


Sq.ft. 
896 
153 
134  . 


Feet. 
6.23 
3.30 
3.27 


2.10 

Its 

141 


10 

n. 


1  Iti^'ht  chiinDrl;  in<>nHnn>(l  by  wiulinf,' ;tflO  foet  U'low  bridgp. 
f'  flight  chtinni'l:  infaMin^ii  hy  WHdiitp  2:i0  foot  Ih«Iow  bridge. 


I  toll  II  [jaijc  hfifiht.  itifat,  of  S  tiro  f\iirr  Jiear  (\ntfr  Conway,  N.  11.,  for  1906. 

Ott.  !  Nov.    D« 


I>MV. 


J:in.       I'l-li. 


I  I 

Mjir.      Apr.      May.    .hiin'.  i  July.     Aug.     Si^pt. 


I 


1 

«;.:> 

M 

il.T 

A 

4 

■            ..      ..        .      >.■■. 

.1 



it 

4. 

4 
4. 
4. 
4. 


•> 

S.1 


4  ?».'. 


4:. 


I        i 


14 

l."» 

. . .      .      .'i.  S 

■    •    ■ 

iti    ; 

17 . 

IS 

.VI 

19  .     . 

20 

... 

4. «"'.'>  '. 
4.S 

:»  1 

T. .') 

U.2:) 

7.S 
7.  ••.'» 
7.»i 

^     ••  • 

.  . .  u  ; 


•1.2 
ii.45 

ri.iV) 

ft      ■-  ^ 

»i.2-| 
'...7 
7..S.-I 
(i  :U) 

fi  %'t 

li.I 

♦i.4"i 

•i.4 

t,.:\ 

•  ».  iVi 
»>.7.") 


•i.2 
<i.  4.i 

••.:; 
.••.2.'> 

.">.(»o 

.i.s 
(i.d 
fi.2 

.).S.T 

"i.  1 
4.»."» 

4.s:) 

4.«i."l 

4.(1 

4.r» 
4.:. 

i\.i\n 
.VOo 


4.9 

4.S 

4.4m 

4A\ri 

4.4 

4..^•> 

4.3 
4.3 
4.2 
4.2 

4.15 

4.1 

4.0 

3.9o 

3.i» 

3.0 
3.K5 
3.9 
M.X5 


4.3 

4.05 

3.0 

3.8 

3.75 

3.7 
3.7 
3.7 
3.7 
3.7 

3.«>5 

3.0 

3.55 

3.6 

3.4 

3.4 

3.35 

3.4 

3.a'> 

3.3 


.3.4 

3.55 

3.5 

3.5 

3.45 

3.4 

3.4 

3.35 

3.35 

3.3 

3.35 

3.45 

3.4 

3.45 

3.36 

3.3 
3.3 
3.2 
3.2 
3.16 


3.2 

3.2 

3.2 

3.25 

3.2 

3.2 
3.2 
3.5 
3.6 
3.65 

6.65 

4.9 
4.6 
4.46 
3.6 

3.55 

3.65 

S.5 

3.5 

3.6 


-   I 
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tgagt. height,  in/eel,  of  Saeo  RitfTTiearCentrT  Conway,  X.  H., for  1906 — Continuod. 

Nov.    Dec. 


...1   S-l  1 1... 


.  Apr.  :  May.    June,  i  July, '  Aug,     ArpC.  Ocl 

.1  7.8        S.Oi      4.9    I    X.B    1    3.3        .1.1    |  4.t 

.|  e.2    j    1.9        4.6        6.1    I    3.3i.    3.m  .  t.I 

!i  nia  I   i.K  ■  li'.Mi  ^'.-a^i  siiA!  3^2  I  'i.s 


T.— Ttae  tnUn*inK  Icf  «>n'Utlon>  prpvaLled  during  l»on:  Klvcr  frofii  JaniiHry  I  lo  25,  cici'pl  for 
open-wBtpr  arpHln  Ipft  span  |ust  dbovp  gt/cc:  lop  went  out  Janiiary  »;  rivir  [rotpn  over  aKain 
mrv*.  N»rroii»lrf[che>ofopcnwal.Trfnininfcllnleltchiinnrlm'«rMgp[ortlipmiitolHKwinW 
H^Wwiislhln  and  weak.  Ir"  wpnt  out  Itwrnomtngol  M»rPh».  Itlvrrfrovn  Drmnherl  to3l. 
glbrCroicnpfrlod  gage  hi'iKhlKWpri'laken  1(1  walcr  surface  through  a  hole  In  the  in',  Thp  follow- 
mparalivp  ivacHnR*  weip  (BSen: 


H 


ryll  .- 
anli-- 


Raling  UAleJor  Sam  River  near  Center  Conicay,  N.  IJ..for  I»(m. 

Ougp  Dla-  liop'  l)is-     ■      liagi'    .      Ills-     j|     CiiBii    I      [>!>- 

height,      eharm'.  |    hi-lght.      charge.  i|   helglil.  \  rharge.  |    height.  I  eharge, 

7.         Stc^.    l'      Fffl. 
W     I       1,212      I        7.20 


A,»  1,1150      i        H.(0 

li.m    I      2.l«l     I       KM 

6.m       2.'ii!0        :o.on 


k  is  applioatih'  only  Si 


well  ikllrie'l  l>etwp^n  gage  hi'IghtH  1..1  Feel  and  9.0  fe* 
mmklg  duchargc  :f  Snn.  Rirf  near  Center  fojiiraii.  .V.  ll../nr  IUDi;. 


nt:  July,  Aiig<»f> '->ctolwr.Noveinber,goo<l: 


76  SURFACE   WATER   SUPPLY   TN    1906. 

MERRIMAC  RIVER  I>RAIT^AGE  BASIN. 

DESCRIPTION    OF   BASIN. 

The  Merrimac  basin,  which  has  a  total  drainage  area  of  5 
square  miles,  lies  in  the  States  of  New  Hampshire  and  Massachust 
3,815  square  miles  being  in  the  former  State  and  1,200  s^iuare  n 
in  the  latter.  Merrimac  River  is  formed  at  Franklin,  N.  H.,  hy 
junction  of  Pemigewasset  and  Winnepesaukee  rivers.  The  headwa 
of  the  Pemigewasset  lie  in  the  White  Mountain  region  at  elevat 
of,  approximately,  2,000  feet;  thence  they  flow  southward  thm 
New  Hampshire  with  verj^  steep  slopes.  On  this  branch  of  the  ] 
rimac  there  is  very  little  lake  storage.  Squam  and  New  Found  h 
aggregating  about  20  square  miles  of  surface  area,  are  the  only  be 
of  water  of  any  importance,.  Above  Plymouth  probably  85  per 
of  the  basin  is  in  heavy  forest.  A  very  insignificant  amount  of  y^ 
power  is  utilized.  Winnepesaukee  River  has  its  headwaters  in 
eastern  part  of  the  State.  A  prominent  characteristic  of  its  ba.^ 
the  extent  of  the  lake  surface,  aggregating  100  square  miles.  Tin 
from  Winnepesaukee  Lake  to  the  junction  with  Pemigewasset  I 
is  225  feet  in  a  distance  of  14  miles.'* 

From  Franklin,  Merrimac  River  flows  southward  through  the ' 
of  New  Hampshire  for  56  miles,  receiving  Contoocook  River  froii 
west  and  Suncook  River  from  the  east.  After  entering  Massa 
setts  the  river  deflects  to  the  east  and  flows  in  an  easterly  and  in 
easterly  direction  for  a  distance  of  40  miles,  to  Newburyport,  w 
it  enters  an  arm  of  the  sea.     Tide  flows  to  Lawrence. 

The  drainage  areas  of  Merrimac  River  and  some  of  its  principal 
utaries  are  given  in  Water-Supply  Paper  No.  165,  page  91. 

MERRIMAC    RIVER    AT    FRANKLIN   JUNCTION,  N.  H. 

This  staticm  was  established  July  tS,  1903.  It  is  located  at 
wooden  railway  bridge  near  Franklin  Junction,  about  a  mile  Iw 
the  union  of  Pemigewasset  and  Winnepesaukee  rivers.  The  co 
tions  and  the  bench  marks  are  described  in  Water-Supply  Pai)er 
165,  page  01,  where  are  given  also  references  to  publications 
contain  data  for  previous  years. 

DiHchnrgv  vum^nremfjils  of  yferritiiac  Hirer  at  FranlcUn  Junction^  N.  77.,  in  19( 
r>at«'.  nydrojjniphrr. 


April  U\ T.  W.  Norcross. 

April  17 «1<) 

April  17 (\o 

April  2t) do 

July  20 <:.  M.  Brett 

Si'p'teriiber  2s. . .    V.  E.  Pressov. . . 
October  10 do 


Vidth. 

Area  of 
section. 

bS^t.  "'" 

Feet. 

Sq.  ft. 

Feet.        Si 

270 

3,750 

15  9S 

270 

2,840 

12.  en 

270 

2,620 

11.75 

231 

1.210 

6.35 

223 

815 

4.60 

216 

095 

4.0»^ 

216 

772 

4.58 

a  Tenth  Census,  vol.  16,  p.  60. 
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ilg  tjagt  hright.  in/ttl,  of  Mrrrinuie  River  at  Frantlin  Junction,  N.  11. .  /or  lUOH. 
Ffb,  '  U>r.  ,  Apr.     M«y.  '  June.    July.  |  Aiig.     flfpt.      Oct.      Nov.  I  I)sc 

I    itts  i"s.'6"i*ft4"l  7!i  |""s.'7'"|  5.1  I'.'.'.V.V.l  i.o      ^.i  L...?. 


■  i : 


ma 

4.5         4.< 
L4S       4.M 

'i-Tl  *.4 

9.«S|    U.]    I    *.s    I 
!    B.i    I    1.7S    . 


M.7         .S.B      I    li         4.0     I.. ,     4.^.       4.4.'. 

14.3        i.»    I    4.1G|    4.U    '    4.0    .    I.IV'i'    4.6    |    i.3S 


l.y  io'  conditions. 

Rating  lahlr  for  Mfrrinmr  Hiier  at  FrnnMin  Junelivn.  .V.  //. ,  Jur  imtli. 

Haer     .      Dla-  'invr     '      Din-     ''     (iage    '      Dli- 

figbl.  .  i-hargc.       hplKlil.      i-hnrgp.  I    hriicnt.      chHrgp. 

Frrl.     ,    S/f.-tl.   I       A('»,     I   Sri-.-fl.  I 


,s. 

Di..      1 

frrl 

5.r.^r    1 

CBmPniB  madp  dunng  190.VC  »nil  in  woll  clrjHnH,  AWiv*  gHRC  nptght  9^et  the  ratingc'urvf  is  » 
It.  tbc  riinprpncv  heliiE  210  per  tf  ntn.  Thpenrvp  tor  high  stiKPn  bas  t>ci'n  drawn  Hlinnl  .'i  [u  II)  per 
irafr  Ihan  thp  j  higfa-wsUT  measurenienti'  ul  ISUi^  ull  <il  which  were  made  nn  a  nipidJy  lalltng 
It  n  considered  as  cloiely  repraBenting  Ihe  flow  for  sUuonflry  stagei. 


SUBFACE   WA.TEB   SUPPLY   IN   1908. 
Monthly  diteharge  of  ilrrrimoi-  River  at  Fntntlin  Junction,  N.  H.,j 

[Drainage  aru,  l.«D  •qiun  mlln.) 


March.. 

K':;: 


osm 

1  730 

uw 

.ran 

1.11 

>r  ilnya  on  vblch  tb«  gi 


MRUKIMAC    KIVElt    AT    QAKVINS    FALLS,  N.  II. 

Tlie  |>ower  at  Garvins  Kails — 4  miles  below  Conconl — is  one  of' 
best  on  Merrimac  River,  There  has  Iwen  a  dam  at  this  poinl  sit 
1815,  first  in  coniiectiuii  with  the  Ohi  Bow  Canal  and  later  to  fiin 
power  for  a  pulp  mill.  Tliis  )>riviiej;c  lias  since  become  the  prupe 
of  the  Manchester  Traction,  ijight  and  Power  Company,  and  hash 
more  c(ini|>letely  developed. 

Careful  records  of  tlie  pii^iil  and  tail-race  levels,  wheel  opeiiin 
etc.,  have  been  kept  by  the  company  since  the  completion  of  the  n 
dam  in  1H04,  and  liave  been  furnished  for  computations  of  flo« 
J.  Bntdie  Smitli,  mana{;er.  The  conditions  at  this  station  ; 
described  in  Water-Supply  Paper  Nd.  1G5,  page  94. 


»  './  .l/,-r, 


.(■  Ku, 


rviiu  FalU,  ]<f.  11..  in  IW-lM 


April  IS... 

...    T.  Vi.So 

•r.isii 

...   C.  K.  .\>l» 

'"■'"'*'  "■ 

-■■; '"•■    ■■ 

M  ute  purpose  ol  obulDlng  th 
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J)aily  ducharge,  in  trcimd'ftet,  q/'  Slerrimac  River  al  Gannni  FalU,  N.  B.,/ot  1906. 


Jon.      Fab.     Hsr.  !  Apr.     Hay. 


I«J 


3,780  I  i.M 
3.070     2,*a 


< '  alaio  U!iM  I  eizn  ;  3; 


s,54o  I  s.aa)  I  J.6S0 


1.570    2,93 

Z.S50   I, St 

2.610    2,M 


.  a.S20  ' : 

J  3,l«  ■  2,70 


. .  lO.SOO  !  3,990  I 

..IS.3W  4,710    2.J30  .  8,800    S,7S0 

..'  e.800  1  3.7M    3,390  I  6.240   I7.W0 

..    fl,0«)  I I  8,010  :  G,9WI  28,010 

..'.  s,t8o  ■  s.eso   s,m  zs.2«> 

..    4,410   g.OeO   18,360 


7,010  2, MO  ' 
S.H,^  2.970 
S.020    2,290 


too     l,Siai  1.270 


1«0   . 


Monthly  ditcharge  of  Merrimac  River  at  Garvint  Falli,  N.  H.,Jot 
|D»iiiiiB«  area,  2,340  iquara  mile*.] 

I         DJKhartn  In  second-feel.         I 


Kulinum. '  Mi 

Ima.. 

M..„.    \X 

-It.  per 

Deptb  in 

IT  100  1 

i,m 

«.uo 

2.12 

i44 

3,370  ! 

I'm 

■f':! 

2.4(10 

l.MO 

80 
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MERRIMAC    RIVER   AT    LAWRENCE,  MASS. 


Records  of  flow  of  the  Merrimac  at  Lawrence  have  been  kept  for 
more  than  fifty  years,  but  have  never  been  published  in  full.  lh\t 
in  regard  to  the  flow  are  furnished  by  R.  A.  Hale,  principal  assistini 
engineer  of  the  Essex  Water  Power  Company.  The  conditions  at  thf 
station  are  described  in  Water-Supply  Paper  No.  165,  page  95.  wheff 
are  given  also  references  to  publications  that  contain  data  for  pre>i'ii5 
years. 

Daily  dUchargv,  in  sfcond-fcct,  of  Aferrimac  River  at  dam  at  Laurence,  Ma^../nr  IS^ 


Day. 


.Inn. 


Feb.      Mar.      Apr. 


May.  I  June.  '  July.  '  Aiig.  i  Sept.  (K-t.    Nov.  te 


"    ■  I 

1 7.701 

2 «.H»«' 

:i S.  152 

4 .'i.K27, 

r. <i.09l! 


(»,4K4. 
fi.201! 
4,087 
3.(M)2 
5.227 


7.473  15.770 

U.2(iH  15..-).% 

5.t»8  Kl.OTO 

8.0(15  11.970 

12.552  11,050 


7.045   20.079 
8,1«2'  15,347| 
8.359   12.957 
8,A41    12.471 
9.198!  10.974; 


ti (1.175 

7 5.ir23 

S 11.505 

0 5,551 

10 5,042 

11 4.5<i0 

12 4.:<s:i 

13 :t.oi3 

14 3.W)0 

15 .'),.'i78 


3,(i03  14,218  i:).940 

4,W12i  11.207  17.000 

3,75:1'  0,714  14.290 

3,7.34  8.400  13,940 

2,  .301 1  7,705  13.840 


u;. 

17. 

18. 
10 
20. 


21.. 

23.  . 
24.. 
25.. 


5.025 
«..  174 
7.14."> 
«i.7Sl 
5. 5}<7 

4.0.5H 

0.4<.7 

7.437 

13.H45 

2:i.000 


2,158 

4.078 

3.8(W; 

3.r)Kl 

3.7fil 

3,  .003 

2. 407 
4.<«2l 
3,('>('».3 

3.  t\X) 
5,  Ifil 
8.020 
0.200 
7,210 


2t. 1«».H04!     0,(»80  5.317i 

27 13.  (.43    11.131  4.410 

2S in.iVJt)    10. OK")  7.50S 

2«J 0.  ri21» 17. 100 

.30 11.770 IH.UM) 

31 r..  VYA 


7.998, 
9,27h| 
8.7:« 
8,277 
7.Wi.5 
I 
0.014' 
0.501 

7,im\ 

8. 312' 
8.074 

7.852 
ti.797. 

(>.8(i:i| 
7,aH7! 

(i.78:i 

7.014I 

5.(Ni7 
4.715 

4.«18 
4.. 588 

4.451 

fi.  184 

12.  ,300 

.^'i.ti.'.O 

»i.01O 

17..'><K), 27.(.:fl» 


7,313  14.800 

h.riM  17.000 

7,a-)2  10.4<X) 

«i.:i52  10.200 

5.020  17.(:00 

4,.V12'  25,800 
3.4.3»l!  :r.,400 
4.  .322   20.208 


5. 410 
4. 424 

4.  :i01 
4. 4.S2 
4.«51 
3.0.30 
3.210 


22. 112 

io,8;w 

17.289 
15.7W» 
Ki.CiOl 
U.S'iO 
12.«i:<4 

10.7s.') 
0. 740 
8. 474 
7.t»21 
S.537 


9.410 

0.0151 

ll.Olfi! 

11.419 

10..575| 

10.03:1 
9.212 
8.018 
0,897 
«.:i52 

4.720 

5,283 

12.r.08 

15.  :M9 

1.3.500 

10.095, 
0.087 
7.374 
7.301 

10.  o:^ 

11.074 
0. 747 
S.050 
«i.  7"0 
5,.'»05 


0,426 
9.087; 
8,739> 
7,183 
8,8gDj 

8,9N0' 
I.  Jin. 
.5.063 
5.945 
5,125 

4.729 
4,614 
4.596i 
.3,361 
2,825 

4.548 
3.229 
:{.102 
:{.649 
4.137 

3,522 
3.138 
4.701 
:i796 
4.456 

4.285 
3,932 
2.020 
2.599 
4.602 
3,604, 


i.374| 

r.3i4^ 

).357| 


5.3741 

7, 

5. 

4.339 

4,044, 


5.335 
4.468' 
.3,945 
3.96IM 
3,643 

2,251 

1.986' 

4.435 

:<,327 

2.877, 

2.946 
2,850 
1,995 
839 
3,641 

2.945 
2,734 
2,571 
2,709 
1.581 
I 

753 
3,456 
2.804 
2.596 
2.619 
3,040. 


2,202 
1.251 
1.635 
3.764 
2.816 

I 
2.716 

2,451 

l,5a5 

101 

2.205 


2.388 
2.  .379 
2.2:ff 
2.20c 
2.266 

1.514 
l.t> 
1.977 
1.93fi 
2. 1.W 


3.344  ZS 
3,1^  LH 

iiafrin 

4ssia 

3,4s  in 


3.3S2  1 
:i.2*il 
2.W  I 
2.480    ■ 


2,356  2.652 

2.24(i  1723 

2,282  1..574 

2. 127  «52 

1.4:0  :{,508 


7ti 
2.145 
2.184 
2.134 
2,174 

r 

2,107 

1,  so- 
los 

2,143 

2.189 

2,309 
2,518 
2.386 
1,515 
167, 


3. 127 
3.011 
2..VI0 
2.471 
1.497 

133 
2,525 
2.850 
3,:«7 
3.186 

3.201 
2.671 
:i.449 
4.738 
3.«'>48 
3.308 


La's 

331  l« 

2.%1  t« 

2.seia 
3,270  la 

3.2S»Lfl 

2.40«l« 

941  ll> 

4.121  l,M 

3,405  10 

4.995  !■ 

5.04BS.M 

5.2«  g 

4.072  ij 

3.51S    • 

5.OMI9 
4.011  15 
.3.l<»  l» 
l.r59  tf 
4.S3    ■ 


Totjil 237..')71  I43.02()2:V%,21H4S'1.7S1  3M.:M8  3l):i.421  153.469:102,74356.537  75.901  S*.  024 :» J 

AvvTHiiv 7.r.«i4     5.10><     7.(iM    Hl.l.)0    10. 140,  10.114;     4.951     3,314i  1.885   2,451   SJfiT  i* 


HEBH1UAC    RtYEB    DBAINAGE    BASIN. 


,«l.m.).  i™-B  ,„g_W 


g 

"„ 

« 

1,BM 

a 

10 

1           »,*» 

3 

10 

1           2,5tB 
1             '.W7 

I 

J 

.« 

'.XI 

« 

30 

^i 

79 

^si 

,93« 

!   "iS 

6l           127 

3^ 
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SURFACE   WATER   SUPPLY   IN   1906. 


PEMIGEWASSET   RIVER   AT   PLYMOUTH,    K.    H. 

This  station  was  established  September  5,  1903.  It  is  Iocat€( 
at  the  wooden  highway  bridge  below  the  mouth  of  Bakers  River  ii 
the  town  of  Plymouth.  The  height  of  water  at  Plymouth  has  bea 
recorded  daily  since  January  1,  1886,  during  which  time  exteosin 
deforestation  in  the  basin  above  has  taken  place.  This  record  of  gig 
height  has  been  given  to  the  United  States  Geological  Survey  by  th 
Locks  and  Canals  Company,  of  Lowell,  Mass.  The  conditions  at  \k 
station  and  the  bench  marks  are  described  in  the  New  Hampshin 
Forestry  Reports  for  1903-1906,  and  in  Water-Supply  Paper  Xo.  165 
page  98,  where  are  given  also  references  to  publications  that  conUii 
data  for  previous  years. 

Discharge  vicnsurements  of  Pemigewasset  River  at  Plymouth,  N.  H,,  in  190&-4. 


I>at4.\ 


Ilydrograpber. 


I 


Width. 


July  4 

August  3a... 
August  Zi  b . 
8opt<!ml)«T  .•». 
OctoJxTTa.. 
OctoN'r28«. 
OctoNT28«. 


Murphy  and  Barrows. 

II.  K.  Barrows 

T.  W.  Norcross 

do 

do 

do 

do 


190»». 

April  17 (  . 

April  17 

April  2>{ T. 

July  21 (i. 

August  24  a 

S<»ptoml)or29a.    F. 
OctolKTO** 


R.  Adams. .. 
..do 

W.  Norrross. 

M.  Bn'tt 

..do 

K.  l''n'8ai?y. . 
..do 


FeeL 
202 
178 
124 
224 
142 
113 
113 


228 
228 
212 
168 
106 
102 
108 


Area  of 
■ecUon. 

O«0B 

iMdgtit. 

Sq.fL 

Feet, 

777 

3.94 

387 

2.75 

257 

1.80 

1,400 

6.88 

282 

2.01 

206 

1.51 

208 

1.57 

1 
_    1 

8a.4 
Mil 


si 


1,770 

8.36 

1,590 

7.56 

813 

4.00 

312 

1.69 

181 

1.42 

174 

1.42 

194 

1.60 

a  In  l*>ft  channel  by  wading. 

ft  In  loft  channel  by  wading;  meter  fastened  to  a  rod. 

Daily  gage  lieight,,  in  feet,  of  Pnnigewassct  River  at  Plymouth^  N,  H.yfor  1906. 

Not.  :  D* 


Dav. 


1. 
o 

3. 
4. 
.5. 


6. 

•» 

8. 

9. 

10. 

11- 
12. 
13. 
14. 
1.'). 


10. 
17. 
18. 
1». 
20. 


Jan. 


3.4 
3.2 

2.8.') 

2.0 

3.5 

3..-> 
3.2 
2.Q 

2.8 
3.0 

3.0 
3.1 
2.8.-» 
3.ft'> 

2.8 

2.85 

3.a> 

2.9 
2.8 
2.7 


Fob. 

Mar. 
3.4 

Apr. 
3.1 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.0 

4.8 

4.4 

3.35 

2.8 

1.6 

1.3 

2.9 

3.55 

2.9 

4.8 

4.05 

2.9 

2.4 

1.55 

1.35 

2.8 

2.8 

3.0 

4.9 

4.1 

2.6 

2.2 

1.5 

1.4 

3.15 

2.75 

3.3 

5.2 

3.7 

2.65 

2.1 

1.6 

1.35 

3.45 

2.8 

3.65 

4.9 

3.4 

3.3 

1.06 

1.7 

1.2 

3.55 

2.9 

4.7 

4.7 

3.85 

2.8 

1.85 

1.65 

1.2 

3.4 

2.7 

3.7 

4.45 

5.8 

2.45 

1.8 

1.5 

1.1 

3.5 

2.5 

3.35 

4.1 

4.7 

2.3 

1.7 

1.5 

1.2 

3.5 

2.35 

3.3 

4.4 

4.75 

2.2 

1.75 

1.46 

1.3 

3.7 

2.25 

3.1 

6.6 

4.0 

2.3 

1.7 

L5 

2.6 

3.6 

2.2 

3.1 

5.0 

3.85 

2.2 

1.7 

1.4 

2.6 

3.4 

2.1 

3.25 

4.6 

3.4 

2.1 

1.7 

1.4 

2.15 

3.4 

2.2 

3.35 

6.2 

3.15 

2.0 

1.65 

1.5 

1.96 

3.35 

2.15 

4.15 

5.5 

3.0 

1.9 

1.7 

1.5 

1.75 

3.3 

2.4 

9.0 

4.5 

2.75 

1.85 

1.6 

1.46 

1.65 

3.2 

2.15 

12.35 

4.3 

2.6 

1.8 

1.55 

1.5 

1.65 

3.15 

2.0 

8.35 

4.5 

2.65 

1.9 

1.5 

1.4 

1.5 

3.15 

1.9 

7.8 

5.85 

3.7 

2.1 

1.5 

1.4 

1.6 

3.1 

2.3 

6.9 

5.05 

3.2 

1.9 

1.45 

1.4 

1.6 

3.1 

2.2 

6.6 

4.2 

2.8 

1.8 

1.4 

1.3 

1.8 

2.2 
2.1 
1.9 
1.9 
1.9 

1.SS 

1.8 

1.8 

1.8 

1.8 

1.9 
1.9 
2.0 
1.9 
1.85 

1.8 
1.8 
1.75 
2.1   I 
3.3Si 


u 
u 

LI 
li 

u 
tf 

11 

li 

li 
ti 

li 
l« 


a  About  one-half  of  section  frozen  over;  ooen  under  gage  and  around  tiler, 
f>  Almost  frozen  over  at  ga^e. 
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Ijf  gage  height,  in/eet,  of  Pemigewautt  River  at  PtyrTimilh,  N.  S.,/or  1906— Ctmt'd. 


D.r. 

|w 

T^. 

liar. 

Apr. 

a«r. 

Juoe. 

July. 

Aug. 

Sapt. 

Oct. 

Nov.  j  Dec 

3.0 
3.1 

3!l 

1.35 



2.0 

if 

3.S 

4!  25 

«!05 

3-9 
t.35 

3.6 
3.9 

11!  45 

B.TS 

2.i 

IS 
2.S 

.4S 
.6 

2!3 

LIS 

2!  3 
a!: 

2.S 

»7i 

22 

.  («  went  out  January  23.    During  Ffliiniary  iHit  

Ivor,  rigbt  rhamwl  roar  gagp  waa  open  for  a  width  of  about  70  feet:  open-water  strip  eitended 
ro  nearly  Co  Bakera  Rtver,  and  some  50D  Iret  downilieam  from  gagi'.    During  UarrH  the  open- 


•r  atrip  In  ri^t 

ling  toward  ihi'  rolcldlB  until  December  2S,  whei 

■ring  the  Iroifu  K-aioa  gage  readloga  are  to  wa( 
fl  rpmalned  open.  The  average  tnlckneaa  of  1{ 
the  gage  upatceam  and  downitieain  was  u  tolli 


nictatii  af  \c, 

rhlcknesn 
otice. 


impletely  during 
■y  fro«ti.  '  Until  B 


i.  the  gage  halng  over  the  right  eh 
left  c&sjinel  and  for  the  froien  p 


Rating  table  for  Pemigewa*iet  River  at  Plymouth,  If.  II., /nr  lnm-6. 


height. 

Dli- 
chance. 

h^iSTt. 

c^^. 

h"^t. 

o£'^. 

tel^t. 

Dls- 

Ffrl 

Stc.-fl. 

P,„ 

*V« 

r^- 

F„> 

t^ 

S,» 

11.00 

U 

^ 

'!.  "(1 

-:v; 

s;S) 

IM 

350 

el  condltloiu.    It  la  based  on  discharge 
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SUBFACE   WATER   SUPPLY    IN   1906. 


Monthly  discharge  of  Pemigewasset  River  at  Plymouth^  N.  H.^for  1905-^. 

[Drainage  area,  615  square  milea.] 


Month. 


1«)5. 

April 

May 

June 

July 

August 

Septerabnr 

Octol3cr 

November. 

December 

1906. 

April(fr-30) 

May 

June 

July 

August 

Septemlwr 

October 

Novemb«»r 


Dischazge  in  aecond-feet. 


Maximum. 


7,140 
3.440 
5.040 
4,500 
2.500 
9.570 
2.030 
3.250 
5,040 


17.000 
15,100 
4.300 
2.340 
1,780 
317 
2,390 
1.410 


Ron-off. 


Sec.-ft.per  Deptl 
sq.  mile,     indu 


5.18 
2.74 
2.07 
1.50 
1.14 
4.00 
1.19 
1.12 
2.30 


6.80 
6.01 
2.76 
1.12 
.641 
.361 
.881 
.932 


Note.    Values  for  lOa^  an«l  1906  are  excellent. 


tX)N'n)OC()OK    RIVER    AT    WEST    HOPKINTON,    N.    H. 

This  station  was  established  .July  9,  1903.  It  is  located  at 
wooden  highway  bridge  near  the  railway  station  at  West  Hopkint 
The  conditions  and  the  bench  marks  are  described  in  Water-Sup 
Paper  No.  165,  i)age  101,  where  are  given  also  references  to  publi 
tions  that  contain  data  for  previous  years.  Length  of  chain,  A 
27,  1906,  26.02  feet. 


Discharge  measurements  of  Contoocook  River  at  West  HopkintOHy  N.  H.,  in  J90i 
Date. 


Hydrographer. 


April  27 T.  W.  Norcrons. 

July  19 G.  M.  Bnat    .. . 


Width, 


Feet. 
124 
120 


Area  of 
section. 


Gage 
height. 


Pi 
L-hai 


Sq.ft. 
320 
230 


Feet. 
3.97 
3.22  L 


Sec 


Daily  gaye  height,  in  feet,  of  Contoocook  River  at  WeM  HophinUm^  N.  H.,for  /!>' 


Day. 


Jan.      Feb. 


Mar.  ,  Apr.     May.  i  June,    July.     Aug, 


1 

3. 55 

3.  5 

3.5 

2 

3.  55  1 

3.(> 

3.5 

3 

3. 4 

3.5 

3.5 

4 

3. 6 

3.5 

3.4 

5 

3  8 

3.3 
3.5 

3.65 

t) 

1 

3.75 

3.6 

1 

a.  7 

3.4 
3.5 

3.6 

8 

3.8    1 

3.55 

9 

3  7 

3.6 
3.3 

3.3 

3  55 

10 

3. 7 

3.5 

11 

4 

3. 75 

3.45 

12 

,    3.9 

3.65 

3.4 

13 

'     4. 05 

3.9 

3.35 

14 

4.0 

3.75 

3.2 

15 

1    "3.65  ! 

3.6 

3.3 

5.a5 

4.6 
4.3 
4.2 
4.65 


5. 
5. 
5. 
4. 
4. 


2 

2 

0 

75 

5 


4.4 

5.0 
5.3 
5.75 
6.9 


3.6 

3.6 

3.85 

4.0 

3.9 

3.7 
3.7 
3.8 
3.8 
3.95 

4.0 
3.8 
3.7 
3.6 
3.5 


5.55 

4.8 

4.5 

4.3 

3.9 

3.7 

3.6 

3.65 

3.8 

3.9 

3.95 

3.8 

3.6 

3.4 

3.2 


3.7 
4.1 
4.0 
3.9 
4.4 

4.1 
3.7 
3.4 
3.3 
3.2 

3.2 

3.2 

3.15 

3.0 

2.9 


3.25 
3.15 
2.85 
2.85 
2.8 

2.85 

2.85 

2.9 

2.8 

2.75 

2.7 

2.65 

2.6 

2.5 

2.45 


Sept. 


2.5 
2.4 
2.4 
Z3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.2 

2.2 
2.3 
2.2 
2.3 
2.3 


Oct.  ,  Nov. 


2.3 

2.75 

2.3 

2.65 

Z35 

2.6 

2.3 

255 

2.2 

26 

2.2 

2.5 

2.3 

2.3 

2.3 

255 

2.65 

2.5 

2.95 

2.5 

2.85 

2.6 

2.8 

2.85 

Z7 

2.85 

2.5 

2.8 

o  Anchor  jce  in  river. 
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t,  in  Jeet,  of  CorUoof oak  Hirer  at  Wttt  Hopkinton,  N.  H.. /or  1906 -Can. 
June.    July.  .  Aug.     fiept.     Oct.  |  Nov.  |  Tin: 


Feb. 

M„. 

- 

ll.y. 

3.8 

■LM 

19 

3,1 

" 

j; 

it 

11 

n.-OuiiogtbewlnWrDionthacon^drttiMi^  trouble  Isrxperttntwd  Iromunchorlrrlumilng 
Rating  tabU  fur  Contoofoot  River  at  Wnt  liopkinton,  N.  U..Jnr  mm-fi. 


\^%. 

charge. 

1    r.., 

Sec.-fl. 

a» 

!  1™ 

1       .130 

.^^t. 


™'  I 


he'lXt- 


Pt-Tb*  at 


■1«jinp<l  lM»iwwn'g«trp  hplght*  2-A  fw*!  hdiI  P.n 
ifoj.thly  diKharge  i>/ Onnlooeooi  Hivrr  al  W-'nl  Iliipti7il<in.  .V,  IL.Jitr  HHW. 
[I>ralnagf  flrPH,  tin  niiiBrc  rnlli'*.] 


Il|> 


Ituii 


^- ;■■;■■       '-"I 

— Vmloe*  an  rated  u  foUours:  BepUiulKT.  good;   H'li 
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SURFACE   WATER   SUPPLY   IN   1906. 


SUDBURY    RIVER   AT   FRAMINGHAM    AND   LAKE   COCHITUATE  AT 

COCHITUATE,  MASS. 


Sudbury  River  and  Lake  Cochituate  have  been  studied  by  the  enp- 
neera  of  the  city  of  Boston,  the  State  board  of  health  of  Massachusetts, 
and  the  nietropoHtan  water  and  sewerage  board;  records  of  rainM 
in  the  Sudburj^  basin  have  be«n  kept  since  1875  and  in  the  Cochituate 
l)asin  since  1852,  but  the  latter  are  considered  of  doubtful  accuracr 
previous  to  1872. 

The  conditions  at  this  station  and  the  bench  marks  are  described ii 
Water-Supply  Paper  No.  165,  page  104,  where  are  given  also  ref* 
en<*<»s  to  publications  that  contain  data  for  previous  years. 

T\w.  accompanying  tables,  furnished  by  Frederic  P.  Steams,  giw 
the  results  for  1 906,  also  the  averages  for  thirty-two  years  for  Sudbuir 
KiviT  and  for  fortv-four  years  for  Lake  Cochituate. 

ft  *' 

Vidd  and  rainfall  in  Siidbury  River  wattrshed  at  Framingham,  Matt. 

[Drainage  area,  75.2  square  miles.] 


Month. 


J  urinary. . . 
Febniury , . 

Miin'li 

April 

May 

JlllH* 

•Inly 

AuKiiNt 

S«»pt«'inh<'r. 
(K'tohj'r. . . 
Novi'inlxT. 
i)i'<M'ml>«»r.. 


IINNK 


Total 
yield  in 
million 
gallons. 


2.629.5 
2,  lttO.9 

s.eir..? 

4.396.1 

2.469.5 

l.-'iW.O 

927.0 

420.0 

43.9 

702.8 

1,0«».6 

l,5;i'>.4 


Average  yield  of  1 
square  mile. 


MilUon 
gallons 
per  day. 


Tl;«'  year. 


2:^.614.4 


1.128 
1.011 
2.409 
1.M9 
1.059 
.707 

.180 
.019 
..101 
.483 
.659 

.860 


Seeond- 
feet. 


1.745 

1.610 

3.727 

3.015 

1.639 

1.003 

.615 

.279 

.030 

.466 

.747 

1.019 


1.331 


.January. 
Fobniary 
.Man'h . . . 
April.... 


iHT.i-iiior.. 


m. 


Ay 


June , 

.ruly 

August.    .. 
.'^eptcmlHT. 

Octolwr 

November. 
Dwomber.. 


91, 

121. 

220. 

ISl, 

S2. 

•M, 

M, 

21. 

IK. 

:«. 

(50, 
79. 


014.7 
4a3.4 

29:j.6 

296.9 
iJ87.5 
975.4 
S53.9 
025.6 
971.7 
465.7 
4W.0 
.100.3 


The  i>eri«Ml :    \Y.\&,  OKI.  7 


1.220 

1.788 

2.  aw 

2.096 

1.113 

..')26 

.199 

.282 

.263 

.489 

.838 

l.(«3 

1.06.') 


1.888 

2.766 

4.569 

3.242 

1.721 

.814 

.308 

.436 

.407 

.7.'>6 

1.206 

1.645 


1.648 


Rainfall 

in 
inches.* 


Rainfall 

collected.  Per «■( 

in       eoOeeti 

Inches.'  : 


2.47 
2.02 
6.32 
2.88 
5.66 
3.91 
3.42 
3.02 
3.30 
3.40 
2.60 
4.40 


44.48 


4.19 
4.22 
4.60 
3.5o 
3.35 
3.17 
3.72 
3.08 
3.43 
4.12 
3.86 
3.84 


46.04 


2.012  ■ 
1.676  I 
4.297 
3.364 
1.80D 
1.220 
.709 
.321 
.034 
.538 
.834' 
1.175! 

18.070 


2.178 

2.908 

5.268 

3.618 

1.984 

.908 

.355 

.503 

.454 

.872 

1.446 

1.8M 


22.38« 


&1 
llit 

SJ 
ai.7 

mi 

LI 
l&l 
91 
%\ 

*• 


Ui) 

».? 

li 

13J 
Si 

^^ 


a  Total  for  month  tor  19^)6;  average  of  total-s  per  calendar  month  1876  to  1906. 
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Yield  and  rainfall  in  CochUuate  Lake  watershed  at  CocMtuate,  Mass. 

[Drainage  area,  18.87  square  miles.] 


Month. 


1906. 


\T. 


186.3-1006. 


riod. 


ToUl 
yield  in 
million 
gallona. 


515.2 
418.5 
1,140.7 
873.9 
627.5 
282.3 
241.9 
185.3 
156.8 
279.2 
264.0 
266.5 


5,151.8 


28,826.8 
36.490.5 
57,206.9 
42,941.9 
25,244.0 
11,642.5 
7,639.5 
10,871.0 
10.791.4 
14.836.4 
20.070.4 
24,446.7 


290,988.0 


Average  jrield  of  1 
square  mile. 


MilUon 
gallons 
per  day. 


0.881 
.792 
1.950 
1.544 
.902 
.499 
.414 
.317 
.277 
.477 
.466 
.456 


r48 


1.120 

1.532 

2.222 

1.724 

.980 

.467 

.297 

.422 

.433 

.576 

.806 

.950 


Second- 
feet. 


.969 


1.363 

1.226 

3.017 

2.388 

1.395 

.772 

.640 

.490 

.429 

.738 

.722 

.705 


1.167 


1.733 

2.371 

3.438 

2.667 

1.516 

.723 

.459 

.653 

.670 

.892 

1.247 

1.469 


RainfaU 

in 
Inches.o 


2.66 
2.59 
6.47 
2.60 
4.98 
3.44 
3.04 
2.37 
2.84 
3.26 
2.50 
4.68 


Rainfall 
collected 

in 
inches  .<> 


Per  cent 
collected. 


41.43 


1.4«»5  !        46.77 


57 

28 

48 

66 

61 

.86 

.74 

.57 

.48 

.85 

.80 

.81 


15.71 


3.95 

2.00 

3.95 

2.53 

1.47 

3.97  ' 

3  65 

2.97 

3.71 

1.75 

3.08 

.81 

1.09 

.53 

4.32 

.75 

3.57 

.75 

4.31 

1.03 

4.09 

1.39 

S.."* 

1.69 

59.0 
49.3 
53.8 
102.5 
32.3 
25.0 
24.3 
23.8 
16.8 
26.1 
32.2 
17.4 

37.9 


50.6 
64.8 
88.7 
81.5 
47.2 
26.2 
13.0 
17.4 
20.9 
23.9 
34.0 
47.3 


20.17 


43.1 


o  Total  jHT  month  for  1905:  averajze  of  totals  per  calendar  month  1863-1906. 


9UTH    BRANCH    OF    NASHUA    RIVER    AT   CLINTON,  MASS. 

July,  1896,  the  flow  of  South  Branch  of  Nashua  River  has 
isured  at  CHnton  by  the  engineers  of  the  metropolitan  water 
jrage  board.  The  results  of  these  measurements  have  been 
1  by  Frederic  P.  Steams,  chief  engineer.  Beginning  with 
flow  has  been  corrected  for  loss  and  gain  of  storage  in  ponds 
reservoirs  on  the  watershed,  so  that  the  results  show  the 
flow  of  the  stream.  The  accompanying  tables  give  the 
>r  1906,  also  the  average  for  the  years  1897-1906,  inclusive, 
litions  at  the  station  and  the  bench  marks  are  described  in 
iipply  Paper  No.  165,  page  108,  where  are  given  also  refer- 
publications  that  contain  data  for  previous  years. 


88  SUKFACE   WATEB   SUPPLY   IK   1906. 

Vuld  and  rain/all  in  South  of  Bnmek  SaJwa  River  waUnked  at  CUnUm,  Mm. 

IDfBinafpp  area,  119  aqiuuv  mUcs.] 


Month. 


Total 
jirtdin 


Ammgt  jldd  of  I 
square  mite. 


mOian 

galkMM 

par  day. 


RainfaU 

In 
inrheajB 


leet. 


RainfiU 
collected  Ffercal 
in      jcoUkM. 
tnchee.* 


1006. 

Januaiy , 

February 

March 

April 

May 

June 

July 

Au^st 

Scptemt^er 

Octo!)«?r 

Xoveml-er 

December 

The  year 

1W7-1906. 

January 

Febnjary 

March .  .* 

April 

May 

June ' 

July ' 

August 

September 

October 

November 

December 

The  perio<i 


4.174.7 

1.132 

1.751 

2.50 

1 

2.018 

TtLl 

3.430.3 

1.027 

1.588 

2.74 

1.654 

60.$ 

6.W-7 

1.880 

2.878 

5.17 

3.317 

MS 

7.S25-2 

2.109 

3.363 

3.12 

3.640 

II6.S 

5,«S4.2 

1.533 

2.3n 

6.58 

2.734 

41.i 

4.22S.4 

1.181 

1.831 

5.95 

2.043 

HI 

2.686.3 

.728 

1.127 

5.52 

1.299 

Si 

2.180.8 

.591 

.915 

4.34 

l.OM 

211 

9«.6 

.277 

.438 

2.61 

.478 

tf.] 

1.964.9 

.530 

.100 

3.96 

.945 

n.i 

2. 675. 6 

.749  ; 

1.100 

2.25 

1.294 

SA 

2,930.7 

.794 

1.229 

4.26 

1.417 

84 
M.4 

i'>.2R1.4 

1.043 

1.61^ 

49.08 

21.894 

43,398.4 

i.in 

1.830 

3.76 

2.098 

&S.S 

46,781.4 

1.309 

2.164 

3.76 

2.262 

9kl 

111.969.4 

3.035 

4.006 

4.94 

5.413 

lOt.* 

88.208.7 

2.471 

3.822 

4.17 

4.365 

KB.! 

46.487.3 

1.200 

1.919 

.^50 

2.248 

M.! 

32.706.7 

.916 

1.417 

4.60 

1.582 

JI.1 

19.658.7 

.533 

.825 

4.64 

.951 

30.S 

19,194.2 

.520 

.806 

4.43 

.928 

21.1 

15.590.1 

.4.T7 

.675 

3.78 

.754 

»• 

21,432.1 

.581 

.809 

3.58 

1.036 

»• 

28,836.4 

.8n8  ■ 

1.249 

3.49 

1.394 

».» 

53.ftS3.2 

1.455  : 

2.251 

4.71 

2.596 

5S.1 

.527.946.6 

1.215 

1.880 

49.33 

25.527 

51.« 

a  Total  )K>r  month  for  1906;  average  of  totals  per  calendar  month  1897-1906. 
BL.ACK8TONK    RIVER    DRAINAGE    BASIN. 
BLACKSTONE    RIVER    NEAR    W00N80CKET,  R.  I. 

A  gaging  station  was  established  on  Blackstone  River  near  Woon- 
socket,  R.  I.,  April  5,  1904.  During  1905  it  was  found  that  the  flow 
was  considerably  influenced  by  backwater  from  the  dam  at  Woon- 
socket,  and  the  station  was  discontinued  December  31,  1905.  The 
conditions  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  165,  page  109,  where  are  given  also  references  to  pubhcations  that 
contain  data  for  previous  years. 

(X)xne(:tici:t   river   drainage  basin. 


DESCRIPTION    OF    BASIN. 


Connecticut  River  has  its  source  in  Connecticut  Lake  in  northern 
N<»w  nanii)shire.  Its  extreme  headwaters,  however,  lie  in  the 
Province  of  Quebec  and  in  the  mountains  on  the  northern  boundarj' 
of  Now  Ilainpshire;  thence  the  river  flows  in  a  southerly  directioB 
between  New  Hampshire  and  Vermont  and  through  Massachusetts  and 
ConiuM't  iciit  into  Long  Island  Sound.    The  total  drainage  area  is  11,085 

Luare  miles,  of  which  155  square  miles  lie  in  the  Province  of  Quebec 


CONNECTICUT   RIVER   DRAINAGE   BASIN. 
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Its  total  length  from  Connecticut  Lake  to  Long  Island  Sound  is  345 
miles.  Water  power  is  used  at  several  points,  notably  at  Windsor 
Locks,  Conn. ;  Holyoke  and  Turners  Falls,  Mass. ;  and  Bellows  Falls 
and  Wilder,  Vt. 

The  drainage  areas  of  the  river  and  of  several  of  its  tributaries  are 
given  in  Water-Supply  Paper  No.  165,  page  114. 

CONNECTICUT   RIVER    NEAR   ORFORD,  N.  H. 

This  station  was  established  August  6,  1900.  It  is  located  at  the 
wooden  highway  bridge  between  Orford,  N.  H.,  and  Fairlee,  Vt.,  and 
is  about  75  miles  from  the  source  of  the  stream.  The  conditions  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  165,  page 
115,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years.  Length  of  chain  changed  October  4,  1906,  to 
42.80  feet,  owing  to  movement  of  bridge  to  which  it  is  attached. 

Discharge  measurements  of  Connecticut  River  near  Orford^  N.  H.y  in  1906. 


Date. 


Hydrographer. 


February  8. . . 
February  15.. 
FeUmary  17. 


T.  W.  Norcroas 

Norcross  and  Adams.. 

do 

March  14 Barrows  and  Norcross 

March  15 T.  W.  Norcross 


Width. 

Area  of 
section. 

height,  o 

Gage 
height,  h 

Thick- 
ness 
of  ice. 

Feet. 

Sq.ft. 

Feel. 

Feet. 

Feet. 

327 

1.920 

6.84 

6.99 

1.4<» 

327 

1,870 

6.80 

6.R0 

1.48 

327 

1,700 

6.56 

6.58 

1.52 

327 

1,560 

6.00 

6.11 

1.55 

327 

1,440 

5.59 

5.70 

1.55 

Dis- 
charge. 


Sec.-ft. 
2,250 
2,240 
2.040 
1,680 
1,490 


a  To  water  surface. 


^  To  top  of  ice. 


Daily  gage  height  ^  in  feet,  of  Conructicut  River  near  Orford,  N.  H.,for  1906. 


Dav. 


Jan. 


-..* 


ir 


1 a8.0 

2 ,0  11.0 

3 'il2.7 

4 all. 3 

5 ;    a9.2 


6. 

7 
8. 
9. 
10. 


11.. 
12.. 
13.. 
U.. 
15.. 


16.. 
17.. 
18.. 
19.. 


21.. 
22.. 
23.. 
24., 
25. 


•| 


a8.I 
a  7. 4 


<i5.9 


5.9 


6.6 


5.9 

a6.9 

a  10.0 

17.7 

ao.2 

8.4 


5.7 


5.2 


21.4 

15.4 

21.6 

16.4 

21.4 

16.6 

20.2 

13.7 

19.1 

13.1 

18.4 

12.3 

18.7 

11.3 

17.9 

10.1 

15.4 

9.8 

13.7 

9.4 

June. 

July. 

Aug. 

Sept. 

13.9 

6.5 

5  5 

4.5 

12.3 

6.5 

5.5 

3.9 

10.6 

6.3 

5.5 

4.2 

9.3 

5  9 

4.5 

6.1 

9.9 

6.1 

.S.9 

5.8 

9.8 
10.7 
11.4 
12.3 
11.9 

10.8 
0.4 
8.9 
8.5 
7.9 

7.4 
6.8 
6.4 
6.1 
5.8 

6.2 
6.5 
6.9 
7.2 
6.9 

•  To  top  of  ice. 


6.2 
5.9 


5. 
5. 
4. 


.'S.5 
.S.5 
5.6 
5.1 
4.9 

5.0 
4.5 
4.3 
4.0 
4.0 

3.9 
4.5 
5.1 
4.8 
4.4 


2.9 
3.0 
3.1 
3.2 
3.4 

2.9 
3.0 
2.9 
3.0 
2.9 


Oct.  I  Nov.  I  Dec. 


5.6 
5.5 
5.3 
5.0 
5.0 

4.8 
4.7 
4.2 
4.3 
4.3 


3.3 
3.5 
3.3 
3.2 
3.0 

2.7 
2.8 
2.7 
2.9 
3.0 




1 

2.8 

5.6 

2.9 

5.5 

3.1 

4.8 

3.8 

4.5 

3.9 

4.5 

4.3 

5.5 

3.6 

4.3 

3.7 

4.0 

3.1 

4.2 

3.6 

4.5 

3.1 

4.0 

3.9 

4.3 

3.4 

3.9 

3.9 

4.3 

4.2 

3.7 

3.6 

3.6 

4.3 

3.9 

3.1 

3.0 

.5.8 

4.0 

3.5 

4.0 

6.6 

3.7 

3.1 

3.5 

6.2 

4.0 

3.2 

3.4 

5.7 

4.3 

5. 
4. 
4. 
4. 


4.1 

5.1 
5.4 
6.3 
6.7 
6.6 


3.9 

4.4 

4.0 

4.5 

3.7 

4.0 

4.3 

4.5 

a4.8 

4.0 

3.7 

5.0 

5.7 



6.4 

7.1 

6.7 

a  5.0 

6.4 

6.1 

I  t 
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SlTtFACE   WATER  SUPPLY  IN   19M. 


Daily  gagf  height,  infcrt,  c/ Comiudirut  Rit^rr  ntar  Orfbrd,  N.  H.^/or  190& — Con'inoei 


Dav 


20. 
27. 
2H. 
2W. 
»). 


J«n.      Feb.     Mftr.     Apr.     Mat.    June.    July.    Aug. 


Sept. 


Oct.     Not.  Do. 


19.0  ll.« 

17.4  ia9 

14.9  las 

12,7  oil. 6         «.9 

11.2  a  12.0         •4 

10.4  •12.1    


12.0 
IS.  2 
1R.6 
20.4 
!«.« 
I.VS 


6.7  1 

«.4, 

4.2 

5.9 

«.0 


4.0 

3.3 

4.5 

4.5 

4.5 

6.5 

4.0 

6.0 

4.6 

5.0 

5.2 

5.0 

2.9 
2.8 
2.8 
2.9 
2.8 


6.9  '     6.3  

7.4  ■     6.3  

7.2  i     6.4  

6.9  I     6.5  

6.7  i     5.9      il 
6.7   


•  To  tc^  of  ioe. 

NoTK.  The  fi^ lowing lc<>ci>nditioiupnrvAileddiuloff  1906:  River  froien  over  Januaryl  to 23:  icvvat 
out  .iHiumry  24.  Knir.cn  over  «t  nfte  FehfUArr  3;  right  cfaAnnel  open  about  100  feet  wide;  l^dunri 
froKt*n  over:  river  entirely  coverM  with  ice  above  the  bridp.  River  entirely  frozen  over  at  gag««M 
MHn*h  1:  Ioe  wont  out  Aliout  .\pril  l.V  River  frosen  over  December  12  to 31.  Duringthe  frozenpolrf 
giigi'  h('4ght  <<  weri>  t  Aken  t  o  water  aurface  throoirti  a  hole  in  the  ice.  The  following  comparative : 
were  taken: 

Comparatirt  ict  and  tratrr  rrodiufft. 


Date. 


January  14. . 
January  21.. 
February  K. 
Koliruary  l.'». 
Fehninry  Ik. 
Kehruiiry  I'.'i. 
Man'h  4 


Water 

Top  of 

Thick- 
neM  of 

Mirfao^. 

ite. 

loe. 

Fffi, 

Frrt. 

Fffi. 

.V9 

(vl 

a7 

.\9 

5.9 

.8 

as'i 

7.0 

1.5 

tvS 

«.S5 

1.5 

«vti 

6.6 

1,5 

S.4 

S.6 

1.5 

*vs 

tV.9 

1.5 

Date. 


|l^^iter|Tppof  J2ii 
aurfare.     ioe.       -^ 


MarrhO 

llarrhll 

llarrhM 

Maivhl5.... 
March  18. . . . 
March  25.... 
Decern  tier  30. 


1 

i    Feet. 

Feet. 

frtt 

1       ^* 

65 

64 

6.5 

Li 

1        60 

61 

L5 

&6 

57 

Ltf 

&7 

•*5» 

LI 

5l2 

54 

L7 

4.8 

4.9 

1 

1 

.1 

Uatitig  tahU  for  Connect icut  Ritrr  near  Orford,  N.  H. 
KOK  OTENM^HAXNEL  rONDITIOKS  FROM  1904  TO  1906.« 


<uiKe 
iH'ighl. 

IMh- 
oharg**. 

.SVi.-//. 

(laffe 
.    height. 

Ft,t 

Dis- 
I'hargiv 

iJage 
height. 

Ffft. 

Dis- 
charge. 

Sec.-{t. 

■    hei^. 

Dis- 
ehaige. 

F,,t. 

Feet. 

Sec.-fl. 
8,250 

2.  70 

HiV) 

4.20 

l.SSl) 

5.70 

3.170 

,      10.00 

'-'.  H) 

l.(NX) 

4.;v 

1.9:i0 

.V80 

3.270 

•      11.00 

9.700 

2.W) 

LfM) 

4.40 

2.030 

5.90 

3.370 

12.00 
13.00 

11.200 

\\.m 

I.IOU 

4..'i0 

2,110 

rt.00 

3,470 

12.770 

.'{.  10 

I.IM) 

4.  K) 

2. 190 

11.20 

3.680 

1      14.00 

14.340 

.{.  20 

1.220 

4.70 

2.270 

(i.40    ' 

3.900 

1      15.00 

15.910 

X ;«) 

I.2H0 

4.80 

2.;w> 

(^.60 

4.120 

16.00 

17.480 

:t.  40 

1 .  .H4() 

l<         4.W 

2.430 

ti,ao 

4.340 

17.00 

19.050 

1       :{..''.o 

1.400 

5.00 

2.520 

7.00 

4.560 

18.00 

20.620 

x  m 

1 . 4(i0 

Il        ,V  10 

2.  «10 

7.20 

4.780 

19.00 

22.190 

.{.  70 

!..'>:«) 

'        .'i.2(» 

2. 7(W 

7.40 

5.000 

20.00 

23.700 

1       :{.  HO 

1 .  (VK) 

j        .'V. ;«) 

2. 7»> 

7.t» 

5.220 

;      21.00 
1      22.00 

i 

25,330 

.J.  IK) 

1 .  070 

'1         .'..40 

2.KS0 

7.80 

5.440 

26.900 

4.00 

1.740 

.          .'V.-iO 

2.970 

S.00 

.■).«» 

1         4.  10 

i.sio 

H         .VIK)     ■ 

.•t.()70              9.00           (>.900 
I  UK  r(>V?:R  FOR  19015.6 

1 

! 

INDKI 
4.  (K) 

1 

1.210 

\,1M) 

s.w 

2.400 

1 

6.60 

3.140 

A.  H) 

i.:k)o 

4.  HO 

I  8«) 

,5.  SO 

2..'>40 

6.80 
7.00 

3.300 

4.00 

1.4U0 

1        5.00 

1.990 

ti.OO 

2.680 

3.4fl0 

4.20 

l.TiOO 

.''..20 

2.120 

0.20 

2.830 

8.00 

4.290 

4.40 

l.«i20 

i        .''..  40 

2,260 

0.40 

2.980 

1 

■ 

a  ThI.s  table  in  .ipplicahle  only  for  openH'hannel  condiliQns.  It  is  baaed  on  discharge  measaremiBW 
nuule  (luring  1900-1906.  and  is  well  dcGned  below  gage  height  12  feet.  Above  gage  height  12  f«tt» 
ruling  curve  is  a  tangent,  the  difference  being  l.i?  per  tenth. 

6  This  ial»Ie  is  applicable  only  for  ice-cover  conditions.  It  i.s  baaed  upon  fourteen  discharge  metf- 
uremiMita  made  during  1904-1906,  and  Is  well  defined  between  gage  heights  4  feet  and  5.5  feet.  G«P 
height  H  are  to  bot  torn  o(  ice.    Above  gage  height  8  feet  75  per  cent  of  the  open-channel  rating  waa  u«4 


CONNECTICUT    RIVER    DRAINAGE    BASIN. 
Monthly  dUrhargr  of  Connecticut  Kiver  nair  Or/orrf,  N.  II. ,  for 
[Diainags  Tea,  3.300  Hiuare  mlJo.) 

□iHharfto  In  wconil-IH-t.        | 


Month. 


H.MO 

>*' 

isro 

ioio 

^ 

MLnlmi 


r.-It.p*r|Deptfa 
\.  mill-        1  nrlw: 


.— V»iu»  arp  nilwl  an  tnliiiwn:  jBrniaiy  to  March  anO  Dreerobfr,  fulr;  April,  good:    May  to 
CONNECTICUT   RIVER   AT   RUNDERLAND,  MASS. 

is  station  was  established  March  31,  1904.  It  is  located  at  a 
pan  steel  highway  bridge,  with  a  total  length  of  about  S30  feet, 
inderiand.  The  nearest  railway  station  is  at  South  Deerfield. 
paging  station  is  about  18  miles  above  the  dam  at  Ilolyoke  and 
t  5  miles  below  that  at  Turners  Falls.  The  conditions  at  the 
in  and  the  bench  marks  are  described  in  Water-Supply  Paper 
65,  page  1 18,  where  are  given  also  references  to  publications  that 
.in  data  for  previous  years.  Ijength  of  chain  changed  to  42.84 
in  April  24,  1906. 
DlKharge  meamirrmmta  of  Connfrlii 


il  S'lrulrrlatul.  Mam., 


;r.;'  mS.  l'"-*"!!'- 


•oity  gtu/f  height,  infttt,  of  Connfetie\il  River  at  fiuiideriaiul,  Miif-ifor  1906. 


Jnn. 

Feh. 

Ill 

7.4 

Iff. 

11 

ros 

:| 

&» 

A 

4.1        Z  45      i3 


4.S5 

T> 

3.65 

2.66 

02  SURFACE   WATER  SUPPLY   IN   1906. 

Daily  gagr  height .  in/rel,  of  Ctmneftieul  Rii^r  at  Sujidfrtand,  Mat*.,  for  J90S— Trafi 
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dO 
7.S 

5.l» 
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ii' 
a 

3.65 

1 

125 
2.3 

If 

If 

lb 

15S 
l« 
X.3.5 

L85 
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1 
«:5 
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Monthly  dischanjr.  of  Connecticut  River  at  Sundnland,  Mass. y  for  liH)f}. 

[  Drainage  area,  7,700  Bquan>  miles.] 


Month. 


Diitcharge  in  second-feet. 

I 
Maximimi.   Minimum.  I    Mean. 


■il 72.300 

>• <>4 ,  900 

me 35,500 

y 16,600 

Bust 8, 430 

» Vmlier I  5, 520 

toUT 7,650 

vemlicr 13, 300 


Run-off. 


Sec.-ft.  per '  Depth  in 
sq.  mile.       inches. 


18.400 

36.100 

13.500 

27.800 

8,600 

16.600 

4,570 

7,880 

2.280 

4.540 

1,850 

3.070 

1.6.30 

4.430 

3.520 

6.820 

460 

a  61 

2.16 
1.02 

•  udU 

.390 
.575 
.886 


5.23 

4  16 

2.41 

1.18 

.68 

.45 

.66 

.99 


lOTE.— Values  an;  ratod  as  follows:  April,  good;  May  to  NovemlxT,  excellenl. 


GONXECTICUT    RIVER    AT    HARTFORD,  CONN. 

Daily  readings  of  the  height  of  water  at  Hartford  have  been 
corded  sinc^.  February  8,  1896,  by  Edwin  Dwight  Graves,  chief 
igineer  of  the  Connecticut  River  bridge  and  highway  district,  and 
xough  his  courtesy  have  been  furnished  to  the  United  States 
3ological  Survey. 

The  conditions  at  this  station  and  the  bench  marks  are  described 
Water-Supply  Paper  No.   165,  page   121,  where  are  given  also 
f  erences  to  publications  that  contain  data  for  previous  years. 

Daily  gage  height,  in  feet  ^  of  Connecticut  River  at  Hartford,  Conn.,  for  1906. 


Day. 

Jan. 

5.4 
5.1 
5.1 
5.6 
5.0 

5.1 
4  3 
40 
49 
5.5 

5.5 
5.1 
5.0 
5.5 
6.1 

6.3 
6.6 
6.4 
6.2 
5.7 

6.0 
5.0 
&4 
9.0 
14  4 

141 
12.0 

ia4 

9.2 
8.0 
6.8 

Feb. 

6.1 
5.7 
40 
47 
4  2 

3.7 
4  4 
4  0 
4  0 
41 

2.9 
3.6 
42 
4  2 
44 

40 
3.9 
3.6 
3.7 
40 

40 
5.2 
7.2 
7.4 
6.7 

6.9 
7.0 
6.2 

Mar. 

5.6 

7.0 

7.0 

10.2 

12.0 

9.7 
7.3 
6.1 
5.5 
5.1 

4  3 
45 
4  4 
4  0 
40 

3,7 
3.5 
3.9 
3.8 
40 

2.7 
S.S 
3.2 
2.5 
1.8 

2.5 
3.2 
47 
9.6 
10.8 
10.8 

Apr. 

10.8 

10.0 

8.8 

7.7 

7.8 

9.6 
11.0 
10.5 

9.6 
10.6 

11.4 
11.6 
11.5 
11.5 
12.0 

17.6 
20.0 
20.1 
19.1 
18.0 

17.1 
16.1 
15.2 
14  5 

ia7 

12.5 

11.1 

9.5 

8.4 

7.8 

May. 

7.7 
7.7 
7.8 
9.0 
9.7 

9.1 

8.8 
8.8 
8.5 
8.4 

9.6 
10.0 
9.5 
8.9 
9.2 

9.7 
9.4 

8.0 
8.3 
7.4 

7.1 
7.0 
6.6 
6.0 
5.5 

5.2 

5.3 

7.3 

15.9 

19.0 

18.2 

June. 

15.6 

12.3 

9.6 

8.0 

7.4 

7.0 
6.7 
6.7 
7.0 
7.9 

8.3 
8.0 
7.3 
6.5 
5.7 

5.2 
4  8 
4  8 
5.5 
6.2 

5.9 
5.2 
4  6 
4  0 
4  5 

5.5 
5.6 
5.1 
4  6 
4  3 

July. 

41 
5.1 

a5 

6.6 
6.0 

.•).6 
5.2 
4.5 
4  2 
.3.9 

.3.7 
3.6 
3.4 
3.3 
3.1 

.3.1 
3.1 
2.8 
2.8 
3.1 

.3.0 
2.1 
2.3 
2.9 
2.8 

2.9 
2.9 
2.9 
2.4 
2.9 
3.2 

Aug. 

3.4 
3.5 
3.3 
3.0 
3.0 

3.1 
3.1 
3.0 
3.1 
3.0 

3.0 
2.0 
2.2 
2.9 
2.7 

2.6 
2.4 
1.8 
1.2 
.8 

1.5 
2.0 
1.9 
1.7 
1.7 

1.8 
2.1 
2.4 

n 

3.0 

Sept. 

2.6 
2.0 
1.8 
1.5 
2.0 

1.8 
1.7 
2.0 
1.8 
1.9 

2.0 
2.6 
2.8 
2.8 
2.2 

2.8 
1.7 
1.6 
1.5 
1.4 

1.8 
1.7 
1.7 
1.2 
2.2 

2.4 
2.8 
2.4 
2.8 
1.8 

Oct. 

0.7 
1.4 
1.7 
1.8 
1.9 

1.9 
1.4 

.8 
1.6 
2. 2 

2.  5 
1.9 
2.3 
1.9 
2.6 

3.6 
3.2 
2.7 
2.9 
2.5 

3.2 
4  2 
3.9 
3.8 
4  7 

4  3 
4  5 
41 
3.3 
3.5 
3.1 

Nov. 

2.8 
2.4 
2.5 
1.5 
2.0 

2.7 
2.3 
2.2 
2.4 
.3.0 

2.9 
3.5 
3.5 
3.5 
3.5 

3.3 
2.3 
1.6 
2  '* 
4  5 

5.2 
5.5 
5.2 
5.0 
4  7 

4  4 
43 
41 
3.5 
40 

Dec. 

3.9 

2.7 

2.6 

1.7 

3.0 

2.9 

2.3 
3.3 

3.2 
3.2 

4.3 

3.7 

3.9 

3.9 

3.7 

2  8 

2.8 

3.9 

.3.7 

^••••»             «      ■      • 

3.6 

3.8 

3  8 

3  2 

3.0 

2.8 

2.7 

3.3 

3.2 

3.3 

2.6 

2.8 

u 


SVBFACE   WATER  SrPPLY   IN    1906. 


ISRAEL  RIVER    (ABOVE  SOITH    BBAN'CH)   NKAB    JEFFBKSOX    HIGET 
N.  H. 

This  station  was  established  September  2,  190;j.  It  is  locat 
a  small  wooden  highway  bridge  in  the  town  of  Randolph,  about 
way  between  the  railway  stations  of  JetTerson  Highland  and 
man,  2i  miles  from  either  place.  The  conditions  and  the  bench  i 
are  described  in  New  Hampshire  Forestry  Reports  for  1903- 
and  in  Water-Supply  Paper  No,  165,  page  123,  where  are  given 
references  to  publications  that  contain  data  for  previous  i 
During  1906  gage  was  read  by  William  Russell.  I,*ngth  of  ( 
changed  October  1,  1906,  to  15.35  feet.  Elevation  of  bencli  n 
8.50  fe^^t  above  datum  of  gage. 

IHnrhargr,  meaxuremenU  of  Iran   Rirrr  {ahtnt  South  Bratxrh)  tttar  Jtffmrm  Hift 


:  b-^Sfi.  j 


1.3.1     1.0    I  1.2 


H.y. 

,u» 

t  i 

Aug. 

Sfp. 

1:? 

1 

:«s 

i.a 

,3 

■" 

I-  Jeffrrtnn  Highland.  ,V.  f 


h'^ST..  ; 


lelgot.  I  nbaTp-  I 

'a  i  '"£  1 


low  gsge  belglit  ■1.4  feet . 
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harge  of  Israel  River  {above  South  Branch)  near  Jefferson  HighUrndSy  N.  H.y 

for  1906. 

[Drainage  area,  8.7  square  miles.] 


Month. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.per 
sq.  mile. 

Depth  in 
inches. 

230 

24 

63.8 

7.33 

8.45 

124 

13 

33.1 

3. 80               4. 24 

21 

6.8 

12.4 

1.43                1.65 

61 

ao 

7.84 

.901 

1.04 

50 

4.0 

9.50 

1.10 

1.23 

42 

5.3 

11.2 

1.29 

.58 

es  are  rated  as  approximate. 

VER   (below  SOLTTH  BRANCU)   NEAR  JEFFERSON  HIGHLANDS, 

N.  H. 

ition  was  established  September  2,  1903.  It  is  located  at 
Doden  highway  bridge  about  2  miles  from  the  railway  sta- 
jfferson  Highlands,  in  the  town  of  Jefferson.  The  condi- 
the  bench  marks  are  described  in  New  Hampshire  Forestry 
>r  1903-1906  and  in  Water-Supply  Paper  No.  165,  page  125, 
given  also  references  to  publications  that  contain  data  for 
^ears.     During  1906  the  gage  was  read  by  William  Russell. 

asttrements  of  Israel  River  {below  South  Branch)  near  Jefferson  Highlands y 

N.  II.,  in  1906. 


Hydrographer. 

Width. 

Feet. 
40 
15.6 
16 

Area  of 
section. 

Gago 
height. 

Dis- 
charge. 

.    T.  W.  Noreross 

Sq.  ft. 
30 
13 
13.9 

Feet. 
1.80 
1.07 
1.20 

Sec.'ft. 
96 

.    G.  M.  Brett 

11.8 

.    F.  E.  Pressey 

14.0 

o  Measured  by  wading. 

tight,  in  feet,  of  Israel  River  {beloir  South  Branch)  near  Jefferson  Highlands, 

N.  H.,  for  1906. 


Day. 


May. 



1.8 

June. 
1.8 

July. 
1.5 

Aug. 
1.2 

Sept. 
1.25 

Oct. 
1.2 

Nov. 
1.3 

Dec. 

1.3 

1.7 

1.75 

1.45 

1  15 

1.2 

1.15 

1.25 

1.4 

1.9 

2.05 

1  45 

1.15 

1.95 

1.15 

1.25 

1.4 

1.8 

1.8 

1.5 

1.1 

1.7 

1.15 

1.2 

1.7 

2.2 

1.7 

1.5 

1.1 

1.4 

1.1 

1.2 

1.7 

2.0 

1.7 

1.45 

1.1 

1.3 

1.1 

1.2 

1.8 

1.9 

2.2 

1.3.5 

1.6 

1.25 

1.1 

1.15 

1.8 

1.7 

1.8 

1.35 

1.35 

1.2 

1.25 

1.2 

1.8 

1.65 

1.8 

1.35 

1.2 

1.25 

1.1 

1.2 

1.8 

2.0 

1.7 

1.4 

1.15 

1.45 

1.7 

1.2 

1.8 

1.65 

1.75 

1.45 

1.15 

1.3 

1.3 

1.2 

1.8 

1.65 

1.65 

1.4 

1.15 

1.25 

1.3 

1.2 

1.8 

2.8 

1.6 

1.35 

1.15 

1.2 

1.25 

1.2 

1.8 

2.05 

1.55 

1.3 

1.1 

1.2 

1.25 

1.2 

1.8 

1.8 

1.5 

1.25 

1.1 

1.2 

1.25 

1.5 

,        1.9 
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Daily  tjaye  heiyht,  in  feet,  of  Israel  Rhrr  {below  South  Branch)  near  Jefferson  Highlanii, 

N.  H.,for  7905— Continued. 


Day. 


1« 1.8 

17 1.9 

18 2.05 

19 ;  2.25 

20 1.8 

21 ;  1.85 

22 1.6 

23 1  1.55 

24 !  1.6 

25 1  1.7 

I 

26 1  2.2 

27 ■  2.  Oi 

28 2.6 

29 2.2 

30 2.05 

31 1.9 


June.  1  July. 


1.45 

1.45 

1.5 

1.5 

1.45 

1.4 

1.35 

1.35 

1.7 

1.55 

1.5 
1.45 
1.4 
1.45  i 
1.4 


1.2 

1.2 

1.35 

1.2 

1.2 

1.2 

1.45 

1.25 

1.25 

1.25 

1.2 

1.15 

1.15 

1.1 

1.35 

1.3 


Aug. 


Sept. 


1.1 

1.05 

1.05 

1.05 

1.05 

1.15 

1.15 

1.1 

1.3 

1.1 

1.1 

1.1 

2.0 

1.45 

1.2 

1.0 


1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.2 


Oct. 


1.2 
1.2 
1.2 

r.2 

1.45 

1.35 

1.3 

1.25 

1.25 

1.25 

1.45 

1.35 

1.3 

1.25 

1.25 

1.2 


Nov.     D<f. 


L4 

L 

1.2         L 

1.2         L 

1.9 

L45 

1.4 

^ 

1.3 

1.2 

L2 

«1.3 

1.3 

1.3 

1.3 

1.4 

1.3 

S5 

ft 


o  lot*  jam  Inflow  gage,  discharge  corrected. 

Note.— The  river  was  frozen  December  2  to  14  and  27  to  29.  Records  for  November  and  Deoabtr 
are  of  doubtful  value  on  account  of  anchor  ice  In  the  river  and  of  jams  of  anchor  ice  and  maiset  ot 
snow. 

ii- 
Rating  table  for  Israel  River  {below  South  Branch)  near  Jefferson  Highlands ^  N.  U.,f(f 

1905-6, 


Gage 
height. 

Dis- 

charge. 

Ffft. 

Sec. -ft. 

1.00 

10 

1.10 

15    1 

1.20 

21     : 

1.30 

29 

1.40 

39 

1.50 

51 

Gage 
height. 


Feft. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


Dis- 

Gage 
heignt. 

Feet. 

Dis- 

Gage 
height. 

Dis- 

charge. ■ 

charge. 

charge. 

Sec.-ft. 

Sec. -ft. 

Feet. 

'"■:& 

66 

2.20 

211 

2.80 

84 

2.30 

240 

2.90 

414    : 

-      105 

2.40 

260 

3.00 

443 

128 

2.50 

298    i 

; 

154    . 

2.60 

327    ' 

182    = 

2.70 

356 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  diduif 
measurements  made  during  1903-1906,  and  it  is  well  defined  between  gage  heights  0.9  foot  and  2.6  feet 

Monthly  discharge  of  Israel  River  (beloiv  South  Branch)  near  Jefferson  Highlands^  A'  ^-i 

for  1906. 


[Drainage  a 

rea.  21.2  square  miles.] 
Discharge  in  8econ<] 

l-feet. 

Run- 

off. 
Depth  is 

i_ —     " 

Month. 

Maximum. 
428 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

May 

58 

1« 
73.1 

7.03 

June 

211                   34 

3.45.        S^* 

July 

51                    15  ■          32. 1 

1.51 
1.13 
1.33 
1.25 
1.33 

1.7* 

August 

SeptomlxT 

Octol)er 

November 

154                    10 
141                    15 

84  1                 15 
128  1                 21 

24.0 
2&3 
36.5 
2&3 

Note.— Values  are  rated  as  fair. 
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AMMOX(X)SUC   RIVER   AT   BRETTON    WOODS,  N.  H. 

station  was  established  August  28,  1903.  It  is  located  at  the 
igbway  bridge  near  Mount  Pleasant  House,  at  Bretton  Woods, 
nditions  and  the  bench  marks  are  described  in  New  Hampshire 
ry  Reports  for  1903-1906,  and  in  Water-Supply  Paper  No.  165, 
28,  where  are  given  also  references  to  publications  that  con- 
ita  for  previous  years. 

c  measurements  of  Aminonooxuc  River  near  Bretton  Woods ^  X.  //.,  in  i 905-6. 


Ilydrographer. 


« 

T.  W.  NorcroRs 

Murphy  and  Barrows 

a 

T.  W.  Norcross 

do 

16.... 

do 

7e.... 

do 

* 

T.  W.  Norcrosa 

I 

0.  M.  Brett 

F.  E.  Pressey 

Width. 


Area  of  i     Oage 
section.  |  height. 


Feet. 
40 
38 
40 
39 
30 
24 


40 

27.5 

31 


J.  ft. 

Feet. 

157 

3.61 

83 

1.80 

106 

2.40 

89 

1.93 

27.6 

1.58 

28.5 

1.57 

117 

2.60 

22 

1.51 

34 

1.65 

Dis- 
charge. 

Sec.-ft. 

534 
54 

129 
62 

31.6 
30.4 


159 
21 
25 


^  Meter  in  i>oor  condition. 

t>  By  wading.  150  above  gage;  meter  fastened  to  a  rod. 

c  From  upstream  side  ofhlghway  bridge. 


ige  height^  in  feet ^  of  Ammonoosuc  River  at  Bretton  Woods y  N.  H.,  for  1906. 


9 
1    . 

Jan. 

1.55 
1.55 
1.55 
1.58 
1.60 

Feb. 

1.75  ' 
1.75 
1.75 

1.76  1 
1.75 

Mar. 

Apr. 

1.80 
1.54 
1.52 
1.54 
1.70 

May. 

June. 

1 

July. 

2.58 
2.38 
1.95 
2.68 
2.30 

Aug. 

1.68 
1.62 
1.52 
1.60 
1.60 

Sept. 

Oct. 

Nov. 

1.85 
1.85 
1.82 
1.80 
1.80 

^Dec 

2.84 
2.58 
3.05 
2.85 
3.15 

2.58 
2.55 
2.80  : 
2.58  . 
2.40 

1.62 
1.60 
1.92 
2.10 
1.80 

1.68 
1.G2 
1.60 
1.52 
1.50 

1.90 
1.90 

1.60 
l.€0 
1.60 
1.55 
1.55 

1.70 
1.54 
1.52 
1.52 
1.62 

2.82 
2.72 
2.55 
2.68 
2.95 

2.75 
3.10 
2.72 
2.52 
2.35  ' 

2.08 
1.95 
1.88 
1.85 
1.90 

1.65 
1.72 
1.62 
1.55 
1.50 

1.68 
1.62 
1.60 
1.60 
2.10 

1.55 
1.80 
1.70 
1.75 
2.15 

1.80 
1.80 
1.80 
1.78 
1.75 

1.80 

"i.76* 
1.60 

1.60 
1.60 
1.50 
1.50 

"'i.76 

1.50 
1.50 
l.fiO 
1.50 
1.52 

1.50 

1.47 
1.47 
1.60 
1.77 
3.37 

2.60 
2.52 
3.80 
2.98 
2.85 

2.28 
2.22 
2.10 
2.02 
1.98 

1.88 
1.82 
1.78 
1.72 
1.75 

1.50 
1.50 
1.50 
1.50 
1.48 

1.75 
1.62 
1.60 
1.60 
1.60 

1.98 
1.88 
1.85 
1.85 
1.80 

1.72 
1.70 
1.70 
1.70 
1.75 

'i.76 





1.50 

1.50 

1.75 

1.62 
1.58 
1.55 
1.55 
1.55 

3.20 
2.87 
2.77 
2.80 
2.92 

2.78 
2.70 
2.60 
2.58 
2.52 

1.92 
2.05 
2.18 
2.02 
1.95 

1.75 
1.72 
1.72 
1.02 
1.00 

1.45 
1.42 

!     1.40 
1.10 

{     1.42 

1.60 
1.00 
1.58 
1.52 
1.50 

1.78 
1.75 
1.75 
1.75 
2.85 

1.80 
1.78 
1.75 
2.52 
2.30 

1.60 

1.68 
1.65 

l.<i5 

1.50 

l.W 

1.55 
2.45 
3.68 
3.75 
2.50 

1.58 

1     1.80 

1     1.70 

1.58 

1.58 

1.35 
1.35 
1.38 
1.40 
1.40 

3.27 
2.94 
2.62 
2.42 
2.10 

2.48 
2.42 
2.30 
2.35 
3.08 

1.S5 
1.85 
1.88 
2.25 
2.05 

1.88 
1.88 
1.80 
1.75 
1.02 

1.50 
1.48 
1.68 
1.82 
1.02 

1.50 
1.52 
1.00 
1.50 
1.45 

2.15 
2.02 
1.98 
1.92 
,    2.53 

2.00 
1.98 
1.95 
1.90 

1.88 

1.05 
1. 65 
1.62 
1.60 
1.00 

RB201 

[—07- 

< 
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Laily  gage  height ^  infect^  of  Ammonooiuc  River  at  Bretton  Woods,  JV.  H.,  for  ]90&- 

Continucd. 


Day. 

Jan. 

Feb. 

Mar. 

1.40 
1.58 
2.06 
1.70 
1.70 
1.68 

Apr. 

Pfay. 

2.78 
4.65 
4.20 
3.55 
2.80 
2.70 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.    Dec 

26 

2.25 
2.15 
2.05 
1.85 
1.80 
1.80 

1.70 
1.62 

2.07 
2.07 
2.02 
2.17 
2.82 

1.06 
1.88 
1.75 
2.48 
2.56 

1.68 
1.52 
1.50 
1.50 
l.ft5 
1.05 

1.56 
2.20 
2.70 
l.ft5 
1.75 
1.70 

1.45 
1.60 
1.62 
L52 

i.go 

2.28 
2.10 
2.06 
2.02 
1.06 
l.d5 

1.85     LS 

27 

2.03     L£ 

28 

2.13     LS 

29 

1.96     LS 

30 

L«     LS 

31 

LS 

! 

NoTB.— Tho  following  ioe  conditions  provailod  during  1906:  River  open  January  1  to  Febrouj  & 
frozen  most  of  the  time  from  February  5  to  March  21.  except  in  narrow  stripa  just  aboTe  and  btkompa. 
Ice  went  out  about  March  21.  Anchor  ice  reported  on  April  1  and  5  and  on  December  2.  DaiiofBi 
frozen  period  gage  heights  were  taken  to  water  surface  through  a  hole  in  the  Ice.  The  following  oa» 
parative  readings  were  taken: 

Comparative  ice  and  xpater  readingt. 


Date. 


February  9. 
February  10 
February  15 
February  17 
March  15... 
December  6. 


Water 
surface. 


Feet. 
1.7 
1.6 
1.5 
1.5 
1.5 
1.8 


Top  of 
ice. 


Thick- 
ness 
of  ice. 


Feet. 
2.1 
2.1 
1.75 
1.95 
1.75 


Feet. 
0.4 
.4 
.35 
.4 
.35 
.45 


Date. 


«r  ^     !_       ,iTbi* 
Water   Top  of ;  ^ 

BUxfaoe.i    ioe.    i  ^^ 


December  8. 10, 12 

December  15 

December  17 

December  18-20... 
December  21 


Feet. 
1.7 
1.75 
La8 
1.65 
1.65  < 


Feet.  Fed. 

:  ftl 

I  .1 

.1 

.« 

,» 


Rating  table  for  Amnionoos^ic  River  at  Bretton  Woods,  N.  H. 

JANUARY  1  TO  DECEMBER  31,  1905.a 


Gage 
height. 

Feet. 

Dis- 
charge. 

Oafie 

height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Oa«;e 
height. 

Dis- 
chaige. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

8ec.-ft. 

Feet. 

8ec.-ft. 

1.40 

2.00 

75    ; 

2.60 

3.20 

388 

1.50 

26 

2.10 

88 

2.70 

213 

3.30 

428 

1.60 

33 

2.20 

103 

2.80 

243 

3.40 

460 

1.70 

42 

2.30 

120 

2.90 

275 

3.50 

510 

1.80 

52 

2.40 

139 

3.00 

310 

3.60 

552 

1.90 

63 

2.50 

160 

3.10 

348 

JANUARY  1  TO  DECEMBER  31, 1906.» 


1.40 

15 

2.30 

118 

1.50 

20 

2.40 

138 

1.60 

27 

2.50 

160 

1.70 

36 

2.60 

185 

1.80 

46 

2.70 

213 

1.90 

57    1 

2.80 

243 

2.00 

70 

2.90 

27.5 

2.10 

84 

3.00 

310 

2.20 

100 

3.10 

3.20 

388 

4.00 

726 

3.30 

428 

4.10 

770 

3.40 

460 

4.20 

815 

3.50 

510 

4.30 

860 

3.60 

552 

4.40 

905 

3.70 

505 

4.50 

050 

3.80 

638 

4.00 

995 

3.90 

682 

4.70 

1,040 

1 

a  This  tablo  is  applicable  only  for  open-channel  conditions.  It  is  based  on  diacharge  measuraDOiti 
made  during  1905  and  Is  fairly  well  denned. 

f>  Thi8  tabic  Is  appllcablo  only  for  open-channel  conditions.  It  is  based  on  dlidiaige  measoreoMtf* 
made  during  1906  and  is  not  well  defmed. 
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fuchar^  of  Ammonootuc  River  at  Br etton  Woods ^  N".  H.^/or  1905-6. 

[DrAiii*ge  area,  34  iqaare  miles.] 


Discharge  In  second-fept. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  In 
inches. 

1905. 

544 
282 
531 
228 
329 
228 
213 
111 
88 
199 

81 
457 
1,020 
348 
207 
213 

84 
250 
165 

26 
32 
76 
35 
20 
33 
47 
29 
17 
26 

13 
18 
118 
41 
20 
15 
17 
20 
36 

256 

147 

192 
86.7 
47.6 
69.1 
86.7 
41.0 
29.1 
58.0 

27.1 

132 

290 

122 
59.6 
346 
32.5 
648 
57.3 

7.53 
4  32 
5.65 
2.55 
1.40 
2.03 
2.55 
1.21 

3.08 

482 

a  51 

2.84 

1.61 

2,34 

2.84 

1.40 

.856              .955 

1.71                .fii&4 

1906. 

.797 
3.88 
&53 
3.59 
1.76 
1.02 

.956 
1.91 
1.09 

.326 

433 

9.83 

400 

2.02 

1.18 

1.07 

2.20 

1.80 

for  1906  are  rated  as  follows:  March  to  September  and  December,  fair;  October  and 
>ximate.  Values  for  1906  are  rated  as  follows:  March  and  September  to  November, 
»ril  to  August,  good. 


ZEALAND   BIVER   NEAR   TWIN   MOUNTAIN,  N.  H. 

ion  was  established  August  29,  1903.  It  is  located  about 
>ve  the  mouth  of  the  river,  which  empties  into  the  Ammo- 
i  point  midway  between  Fabyans  and  Twin  Mountain, 
iles  from  either  place.  The  conditifins  at  the  station  and 
narks  are  described  in  New  Haaqiihire  Forestry  Reports 
and  in  Water-Supply  Paper  No.  165,  page  30,  where 
Iso  references  to  publications  that  contain  data  for  previ- 
Length  of  chain  changed  to  12.99  feet.  May  2,  1906,  and 
b,  October  3,  1906,  on  account  of  settUng  of  one  of  the  trees 
e  gage  is  fastened. 

measuremchts  of  Zealand  River  new  Twin  Motadmn,  X,  H.y  in  1906. 


Hydrographor. 

Width. 

Feet. 
«) 

19.  5 
12.2 
25 

Area  of 
wttion. 

Gage 
height. 

Dis- 
charge. 

T.  W.  Norcross 

Sq.  ft. 
37 
12 
«.2 
13.5 

Feci. 
2.85 
2.01 
2.01 
2.02 

96 

G.  M.  Brett 

6.8 

....do 

7.6 

F.  E  Pressey 

A.  4 

«  Measured  by  wading. 
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Daily  gage  height,  in  feet,  of  Zealand  River  near  Twin  Mountain,  N,  H.,forl90L 


Day. 


I   Apr.    :  May. 


1 

2 

3 

4::::::::::....: : ' 

5 

! 
0 

7 - 

8 

1      2.55 

9 

2.55 

10 

2.55 

11 

2.45 

12 

1      2.35 

13                       .   . 

2.25 

14 

2.55 

15 

4.05 

16 

3.55 

17 

!      3.45 

18 

3.55 

19 

3.35 

20 

3.85 

21 

4.0 

22 

3. 15 

23 

2.85 

24 

2.75 

25 

2.75 

2i> 

1 
2.75 

27 

2.75 

28 

2.05 

20 

1      2.70 

30 

3.75 

31 

3.45 

3.0 

3.3 

3.2 

3.3 

2.9 
3.0 
2.7 
2.9 
3.0 

2.9 

2.8 

3.7 

3.05 

2.9 

2.95 
2.95 
2.9 


June. 


2.6 
2.6 
2.8 
2.6 
2.55 

3.2 
3.0 
2.9 
2.8 
2.7 

2.7 
2.6 
2.55 
.5 
.45 


2. 
2. 


2. 
2. 
2. 


3 
5 
45 


July.   '   Aug. 


2.6 

2.45 

2.25 

2.65 

2.55 

2.45 

2.35 

2.3 

2.35 

2.4 

2.35 

2.3 

2.25 

2.15 

2.25 

2.a 
2.3 
2.35 


2.7 

2.4 

2.3    '■ 

2.7 

2.3 

2.3 

2.5 

2.3 

2.8    [ 

2.45 

2.35 

2.5 

2.45 

2.4 

2.55 

2.5 

2.7 

2.4 

3.2 

2.6 

2.35 

2.35 

2.3 

2.25 

2.25 

2.25 

2.25 

2.25 

2.35 

2.3 

2.2 

2.25 

2.25 

2.2 

2.15 

2.2 

2.2 
2.15 
2.1 
2.06 


Sept. 

Oct. 

Nov. 

■ 

2.3 

2.25 

2.5 

2.15 

2.25 

2.45 

2.2 

2.8 

2.4 

2.1 

2.6 

2.4 

2.05 

2.3 

2.4 

2.0 

2.3 

2.35 

2.0 

2.5 

2.35 

2.0 

2.4 

2.25 

2.3 

2.6 

2.25 

2.0 

2.8 

2.25 

Dee. 


IIS 


2.0 

1.95 

1.9 

1.9 

1.85 

2.05 
2.05 
2.15 
2.1 


2.7 

4.0 

3.8 

3.25 

2.86 

2.75 


2.45 
2.:  5 
2.35 
2.75 
2.7 


2.25 

2.2 

2.15 

2.2 

2.6 

2.5 


2.05 

2.05 

2.15 

2.0 

2.15 

2.0 

2.25 

2.25 

2.2 
2.15 

2^ 
2f26 

2.15 

2.25 

3.05 

2.15 

2.65 

2.15 

2.45 

2.15 

2.35 

2.35 

2.35 

3.2 
3.1 
2.9 
2.6 
2.55 

2.5 

2.5 

2.5 

2.45 

2.8 

2.4 
2.8 
2.7 
2.6 
2.9 

3.0 

2.85 

2.65 

2.6 

2.65 

2.5 


2.3 

2.35 

2.35 

2.4 

2.5 

2.4 
2.4 
2.5 
2.6 
2.9 

2.8 
2.8 
2.6 
2.5 
2.5 

2.7 
2.8 
2.9 
2.8 
2.8 


RaXing  tahlf  for  Zealand  River  near  T\Hn  Mountain,  N.  II.,  for  1906. 


Gage 
height. 


Ffft. 
1.85 
1.90 
1.95 
2.00 
2.10 
2.20 


Dis- 
charg»». 

Gage 
height 

Srr.-ft. 

Ffft. 

■3    1 

2.30 

4 

2.40 

5 

2.50 

f> 

2.00 

11     J 

2.70 

17 

2.80 

Dls-     ,1     Gage 
charge.  '    height. 


Dis-     I      Oftge 
charge.  !    height. 


Dis- 
charge. 


Sec.-ft. 
24 
34 
45 
(X) 
78 
100 


Frft. 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  it  based  men  fonr*J[ 
charge  mea.«iurem(>nts  made  during  190(>.  and  is  merged  with  the  1905  table  at  gage  height  2.6fe«t. 
i.H  fairly  well  defined. 

Monthly  discharge  of  Zealand  River  near  Twin  Mountain,  N,  H.,for  1906. 

[Drainage  area,  14  square  miles.] 


!         Dischai 
Maximum. 

rgi^  in  second-feet. 

Ron-otl. 

Month. 

Minimum. 

Mean. 

8ec.-ft.per 
sq.  mite. 

Depth!" 
inch* 

Anril  (H-.'iO) 

Mt) 

20 

190 

13.57 

Miiv 

1               52(1 

39          100 

12.07  :     Ji;5 

4.63           rii 

June  

222 

24 

14 
8 
3 

24 

64.8 
34.2 
25.8 
12.2 
74.9 

Jiilv     

100 

2.44 
l.M 
.871 
5.35 
3.86 

AugiLst 

8<'pti'ni)M'r 

( )cto)»er 

1                172 

29 

222 

NovenilMT 

127 

1 

20 

54.0 

4.*» 

Note.— Values  an»  rat<*d  as  approximate,  owing  to  settling  of  gage  and  erroneous  gage  heigl»t»- 


CONNECTTCtIT  BIVBR  DRAINAGE   BAIiTK. 


DEERFIELD   RITEP.    AT '  pGSRFIELD,  MASS. 

rhis  station  was  established  March  2^,  ]  904,  .at  the  suspension 
■hway  bridge,  about  one-fourth  mile  from  the  West  Dee.Hield  rail- 
y  station  and  about  6  or  7  miles  above  the  mouth  of  ftR.-fiV«r,  •  It 
s  discontinued  December  31,  1905.  The  conditions  at  this  staUoh 
1  the  bench  marks  are  described  in  Water-Supply  Paper  No.  165, 
;e  134,  where  arc  given  also  references  to  publications  that  contain 
:a  for  previous  years. 

Diitdutrgt  mfjowemenit  of  Drerfield  River  at  Decrfifld,  Man.,  in  1904-1906. 


D.M. 

.,«» 

Arcflol 

b^Xc- 

DI.ch.rB... 

Frtt. 

1 

3,iro 

li 

3.7S 

also 

2.4G 

2!  90 
2.«) 

li 

1,68 

^"■A. 

G.SIO 

ISOS. 

1 

i 

f-JS 

Btlft.-- 

.:::|:::::::::::::::::::::::::::::::::::::::: 

™ 

isoa. 

, 

'  Bv  HBdlng  St  dttRtn>nt  ■octloni. 

'RlTerCroienBtgaeeO.llaot  tbick.    Cgnbeigbt  to  bottom  of  lop. 

Raling  labltfor  Deerfield  River  al  Dterfitld.  M<a».,for  1904-5.- 


«. 

ch^a^. 

hViXt. 

eliBfgi-. 

j  b^X.. 

Ftfl 

F«(. 

Sf.-lt. 

F,rl. 

3.10 

*  '" 

■'■•"" 

''-■"     i 

.SX- 

Dl»- 

Rrrr 

"« 

}'.^> 

17!^ 

TL—ThL  abovp  table 


The  rating  belov  gage  height  2.. 
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SURFACE   WATER   SUPTf^Y  IN   1906. 


Monthly  discharge  of  Deerfirll  Rilrr  bt  Dterfield,  Man.,  for  1904-6. 

tl^r»iii£9e  ATkA,  &!K)  tquare  miles.] 


tuth. 


Dischaige  in  aecoiid-feet. 


RuiH)ff. 


Maximum,   llinimom.     Mean. 


Sec.-ftpr  Drpthi 
aq.  mile.     ioelM 


April. 

May. 

June. 


igo4. 


July 

August 

September. 
C)ctol)er... 
November. 


January  7-13 . . 
March  i7-31... 

April 

May 

June 

July 

August 

September 

October , 

November 

December  1-15. 


1905. 


10.700 
5,340 

11.200 

910 

3,»0 

o^iao 

5,880 
TOO 


17,300 
14,000 
0,340 
1.480 
4,200 
2,080 
2,310 
8.<»0 
l,8t:0 
5,520 
12,000 


1,550 

4,060 

<I20 

2,270 

2S0 

1,200 

280 

411 

220 

476 

180 

015 

325 

983 

2» 

330 

1,700 

5,000 

8,460 

10,900 

1,2(» 

3,380 

325 

no 

220 

682 

180 

421 

180 

588 

490 

2,110 

325 

630 

280 

606 

70) 

2,240 

7.36 
4.13 
2.18 
.747 
.8b5 
Lift 
LTV 
.611 


9.00 
19.80 
6.15 
l.SO 
1.24 
.7« 
1.07 
3.84 
1.15 
1.27 
4.07 


U 
iil 
t4 
M 
Li 
LI 
16 


ir 

16 

if 

LI 
LI 
M 
Li 
ii 
LI 
LI 
li 


Note.— Values  for  1904  are  rated  as  foilows:  April  to  June,  September  and  October,  good:  rsmlaii 
of  year,  approximate.  Valnet  for  1905  are  rated  as  follows:  January,  April,  September,  and  Deoiwi^ 
good;  March,  May,  June,  August,  October,  and  November,  fair;  July,  appzoxunate. 

DEERFIELD   RIVER   AT   IIOOSAC   TUNNEL,    MASS. 

A  measurement  was  made  October  29,  1906,  from  the  downstreatt 
side  of  the  highway  bridge  at  this  point.  The  bench  mark  is  the  top 
of  guard  rail  25  feet  from  the  downstream  side  of  the  left  abutment, tie 
distance  to  water  surface  being  23.63  feet. 

Width,  125  feet;  area,  130  square  feet;  diHcharge,  66  second-feet. 


WARE    RIVER   NEAR   WARE,    MASS. 

This  station  was  established  September  15,  1904,  at  the  steel  hi^ 
way  bridge  about  2  miles  above  the  village  of  Ware,  Mass.  The  con- 
ditions and  the  bench  marks  are  described  in  Water-Supply  Paper  Xo- 
165,  page  136,  where  are  given  also  references  to  publications  that  con- 
tain data  for  previous  years. 

Discharge  measurements  of  Ware  River  near  Ware,  Mass.,  in  1906. 


I>llt4». 


Ilydrographor. 


Marrh  'Jl «» T.  W.  Norrmss. 

April  7 ■ do 

iVtol)or  IX F.  K.  Pn'PHov. . 


Width. 

Area  of 
seetioii. 

OsAe 
hei^t. 

Feet. 
83 
83 
80 

230 
113 

Feet. 
3.40 
4.17 
3.05 

a  Probably  au  ice  Jam  below  bridge. 
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Daily  gage  height,  in  fett,  of  Ware  River  near  Ware,  Sto*».,  for  1906. 


Day.             Jan. 

FBh, 

2.9 

2.8 

•  ).l 

■  3.75 

Mi 

% 

3.  OS 

'ti 

3.7 

Mar. 

11 

B.as 

5.66 

Z.S6 
3.75 
J.7 

3:3s 
3.0s 

2!  75 
3.*S 

3.1 
■LV6 

2.7 
2.85 

5.05 

47 

Apr. 
\\ 

3.8 

ti- 

1? 

3.2 

3.3 



May. 

If 

1 

July, 

2.9 
i-6 

2,5 
2.7 
2.25 

If 

Aug. 

7« 

Sept. 

Oct. 

NffV. 

.. 

2:8 
2.15 

n 

3.1s 

2."b 
2,75 

Ij 

if 

3.2 
3:75 
3:75 

3.2S 
3:1s 

1i 

i!    ii 

2.t5 

i.b      3.1 

2.8     

3.8 
2.&S 

2.7 
2!; 
3:05 
2.3 

Is* 

2! 
2, 

1? 

2.6 

2.9 

«.3 
4.4£ 

1%. 
3!  55 

3!  09 
2.K 
2.7 

3-a 

3.2 

°ri 

2.8    '    fO 
is        28 
2:25  1    3.3 

I'l 

we«go. 


•  Ice  lam  about  30  Is 
/  River  dor  of  Um. 


tlon.  but  fnquaat  dltAculty  ifl  ecporlouced  from 

Raling  tabUfor  Ware  River  near  Ware,  Mast.,  for  1904-1906. 

,     dun    I      IHs-     11 
ch«rgf.    I  bfljBt.  !  chaigK.  '| 


M 

Dli- 

ctwrge. 

«. 

fM 

ft« 

2.™ 

'■» 

1  I 


718 


*,. 

Dl^ 

*W( 

S(r.-/(, 

«.« 

i,lis 

7.00 

2,03) 

rbe  ahoire  table  la  applicable  only  rnr  opea-channd  candltlou!!.    U  is  liasrd  on  dlnrliaTsa 
ntamiuli;  during  l«04-l!n«  and  la  ofll  dellnoil  l>etwD«n  gago  helglits  I.QIept  and  7  Irat. 


SCBFACE   WATZB   BrPPLT   IX    1906. 

JTonfUy  Jitrhargt  cy  Wvt  Rivrr  nev  tToTir.  Man.. /or  19116, 
[ Ltraliuer  ■KM.  143  fqiurpmlln.] 

Id  ■Kond-liM.  Rntmt 


K". 


NiiTE.'  Viilimiirr  ntsd  isgund. 

WARE    RITER    AT    BARBB    PLAINS,  MASS. 

A  measurement  was  made  October  18,  1906,  from  the  downsiwiiii 

sidc!  i>f   the  wooden  highway  bridge  at  Barre  Plains.     The  bpncli 

mark  is  top  of  top  chord  of  bridge,  20  feet  from  downstream  sideuf 

left  abutmcmt.     The  distance  to  water  surface  was  15.33  feet 

Wiillb,  b'.i  livf.  mva.  1.12i«|uare  (i-el;  ili»chai^.  104  spcond-feet. 

gUABOAU    RIVER    AT    WEST    WARREX,  MASS. 

A  station  for  securing  a  record  of  flow  of  Quaboag  River  IiasbWi 
maintained  l)ythe  Ignited  States  Geological  Survey  at  West  Warren, 
at  tlie  dam  of  J.  T.  F.  MacDonnell,  of  Holyoke,  since  October  23, 
11HM.  The  ctmditions  at  the  station  and  the  bench  marks  >R 
described  in  Water-Supply  Paper  No.  165,  page  139,  where  arppnu 
uisr)  refen^nces  to  publications  that  contain  data  for  previouf!  yesfs. 

A  measurement  was  made  October  19,  1906,  by  wading,  150  ff** 
below  the  tail  race,  with  the  following  results: 

WicKli.  lijfi-r.l;  anil,  laisquun- fwt:  gUK<.-h<'ighl,  50.(iOfL'et;  discharge,  l7Si 

iMlhj  •jmje  lui'jlit.  in/c.i.  iif  QiiabiHiy  Hii: 


.   Okli      ML  59 

.  ro.v, '  SOS 

.'  M.Vi     .W.3 

,1  ro.K  l.'M.nj 


M.7lt     MB 
51.0.1     M-Sfi 


!|SS 


»■"• 

Oct. 

""' 

* 

vn 

VK 

»» 

».« 

^to 

*' 

00,4 

SU.SS 

Ui 

V1.8 

» 

SO.U 

m 

s? 

MLti 

X.I 

ILl 
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ly  gage  height,  in  feet,  of  Quaboag  River  at  West  Warreriy  Mass.,  for  1906 — (\nit*d. 


Day. 


Jan. 

Feb. 

Mar.  ; 

50.95 

50.  a5 

50.75 

51.0 

51.25 

50.75 

51.0 

51.2 

50.75 

51.1 

51.0 

50.7 

51. 0 

5a  95 

50.7 

50.95 

50.95 

5a  75 

50.9 

50.9 

50.75  , 

50.85 

50.9 

51.4 

50.85 

51.45 

50.8 

51.45 

50.75 

51.4 

Apr. 


51.35 

51.3 

51.3 

51.3 

51.25 


May.  !  June.  ■  July.     Aug.  :  Sept.  I   <"/ct.  ;  Nov.    Dec 


51. 
51. 
51. 
51. 
51. 


51.0 


50.6 

50.6 

50.55 

50.55 

50.5 

50. 5 
50.5 
51.0 
51.5 
51.5 
51.4 


50.85 
50.8 
50.75 
50.7 
50.  t»5 

50.65 

50.6 

50.6 

50.6 

50.6 


I 


50.75 

50.8 

50.8 

50.85 

50.8 

50. 75 
50.7 
50.  (»5 
50.6 
50. 6 
50.^5 


I 


50.55 
50.6 
50.55 
50. 5.'> 
50.5 

50. 5 
50. 5 
50. 55 
50. 55 
50. 5 
50. 5 


50. 


50. 4> 
50.  45 
50.4 

50.4 
."iO.  35 
50.3 
50.3 
.•JO.  2.-> 


51.1 
51.1 
51.  a5 
51.0 
50.95 

50.9 
50.9 
50. 8.'* 
.'lO.  8.'» 
50.8 
50.8 


50.6 

50.7 

50.7 

50.65 

50.65 

50. 65 
50.6 
50. 6 
50.6 
50.6 


.«50.5 
50.55 
50.55 
50.  ."5 
50.5 

50. 5 
50.5 
50.5 
50.5 
50.5 
51.2 


OTK.— The  gage  was  read  onoo  a  day,  about  6.15  a.  m.  (iK'fore  the  mill  upstream  starts  up)  on  week 
8  and  about  4  p.  m.  on  Sundays. 

discharge  is  not  affected  by  ice  conditions. 

Monthly  discharge  of  Quaboag  River  at  West  Warren,  Mass.,  for  1906. 

[Drainage  area,  144  square  miles.] 


Month. 


■fciiary.. 
fcaruary. 
•  ich. . . . 

•rtl 

»T 


Discharge  in  seeond-feet. 


Maximum.   Minimum.      Mean. 


j  Kun-off. 

;  See.-ft.  per 


!    sq.  mue 


Depth  in 
inches. 


IgOBt 

pterober. 
1U>ber. . . 
►rember. 
mmber. 


416 

88 

213 

1.48 

1.71 

507 

106 

198 

1.38 

1.44 

783 

205 

432 

3.00 

3.46 

675 

416 

562 

3.90 

4.35 

675 

123 

285 

1.98 

2.-28 

571 

161 

303 

2.10 

2.34 

416 

161 

245 

1.70 

1.96 

205 

123 

152 

1.06 

1.22 

123 

41 

8.5.1 

.591 

.66 

416 

41 

181 

1.26 

1.45 

254 

106 

186 

1.29 

1.44 

476 

10(> 

139 

.965 

1.11 

The  year. 


783 


41 


248 


1.72 


23.41 


QUABOAG   RIVER    AT   PALMER,  MASS. 

A  measurement  was  made  October  19,  1906,  from  the  downstream 
.de  of  the  highway  bridge  near  Pahner  railroad  station.  The  bench 
^rk  is  top  of  floor  beam,  72  feet  from  the  right  abutment,  down- 
tream  side  of  bridge.     Distance  to  water  surface,  14.25  feet. 

Width,  77  feet;  area,  170  square  feet;  discharge,  110  second-feet. 

WESTFIELD    LITTLE    RIVER    NEAR    BLANDFORD,  MASS. 

This  Station  was  established  July  13,  1905,  at  Cobble  Mountain, 
3ar  Blandford,  Mass.,  a  short  distance  below  Borden  Brook.  It  is 
^intained  in  cooperation  with  the  water  board  of  the  city  of  Spring- 
^Id,  through  their  engineer,  E.  E.  Lochridge.  The  conditions  and 
^©  bench  marks  are  described  in  Water-Supply  Paper  No.  165,  page 
^2,  where  are  given  also  references  to  publications  that  w)ntain 
^ta  for  previous  years. 

On  August  10,  1906,  a  sharp-crested  weir,  with  length  of  crest 
K98  feet,  capable  of  carrying  a  depth  of  flow  of  1.5  feet,  was  instalkd 
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a  short  distance  downstreani  from  the  current-meter  station.  Esti- 
mates of  flow  over  the  weir  are  given,  based  upon  the  coefficients 
given  on  page  36,  Water-Supply  Paper  150.  The  weir  gage  wis 
read  at  approximately  the  same  times  as  the  current-meter  gage. 

Discharge  vwcuturements  of  WcstfiM  Little  River  near  Blandford,  Mass.j  in  /5M. 


Dai.' 


lly<lr<»graph('r. 


Width. 


Arpa  of 
section. 


1905. 

July  14  o Barrows  and  Norcross.. 

August  10  «^ Norcross  and  Loc)irldgi>. 

HfpttmilKTKu.  .■.., ..do. 

8ept(»mU»r27«. 

S(>pt4!mlH>r28<*. 

OctoixT  i:j 


OctolH^rH ' do 


T.  W.  NorcroES. 

.do 

.do 


Feet. 
M 
32 
46 
30 
30 
44 
42 


November  9. 


Norcross  and  Loctiridgi^ I      38 


T.  W.  NorcroHs. 
do 


E.  I'rossey. 

.do : 

.do 

.do 


1906. 
March  23  6  . . . 

AprUS 

April  0 ' do. 

AprilO ' do. 

April  6 ' do. 

AprilO ; do. 

April  23 do. 

Apri:24 ' do. 

June  22 F.  " 

August  9 

August  10 

August  10 

August  10 do 

August  10 C.  M.  Brctt 

August  10 ,  F.  E.  I*rc8.soy 

August  10 1  G.  M.  Brett 

August  10 Barrows  and  Prossey 

Sept«»mb*!r  IS  c .    F.  E.  I'ressey ' . 

September  18  ' do 

September  19  <■ .  ■ do 

Septeml>er  19  e do 

8ept<*mber  19  f do 

SepUmilx?r  19  f do 

8<*pt<'mb<'ir  19  ^ do 

Scptc»mb(»r  19  <■ . ' do 

Sept4'mb»T  19  c ,' do 

Septemlier  19  c do 

Septeml)er24  d do 

S<'pleml)er  2.'>  «*. ' do 

S«'pteml)er  25  d do , 

SeptemlKT  25  d do 

0clob<'r21 do 

OctoU'r  22 do 

OcIoUt  22 do 

Ot'tol>or  22 ! do 

Octolwr  22 do 

Oct  olxT  22 do 

OctolxT  22 do 

OctolM^r  22 do 

OcIoUt  23 1 do 

0ct()l>er  23 do 

OctoJjer  23 do 

Octo»x»r  Xi do 

OctolKT  23 do 

Oeto»)er  24 do 

OrtoU^r  24 do 

OoIoUt24 do 

OololMT  24 do 

Octo»)er24 do 

OctolMT  24 do 

OctobiT  2.T <io 

()eloU»r2.5 do 

OctolMT  '2'i do 

NovohiImt  2:<.. .,  Ia\'  ami  James , 

NovcihImt  24 ... ' do 


40 

65 

00 

00 

68 

60 

50 

50 

35 

38 

32 

32 

32 

33 

32 

33 

32 
7.0 
&0 
5l5 
&5 
5l5 
5.5 
5l5 
&5 
&5 
&5 

10 

10 
8 
8 

49 

43 

43 

43 

48 

43 

43 

43 

42 

42 

41 

41 

40 

38 

38 

38 

38 

38 

38 

48 

48 

48 

45 

43 


Sq.  ft. 
44 
51 
73 
54 
53 
77 
71 
50 


46 
144 

172 
166 
164 
150 

93 

88 

53 

64 

47 

47 

46 

46 

46 

46 

44 
4.2 
2.7 

a5 

3.5 
3.5 
3.5 
2.6 

a6 
a6 
a6 

7.6 
7.2 
6.4 
6.4 

86 

76 

74 

72 

76 

72 

70 

71 

66 

67 

66 

66 

66 

60 

57 

5B 

57 

50 

57 

80 

86 

88 

81 

72 


Oug** 
height. 


Feet. 
Z'J2 
2.30 
2.W 
2.40 
2.39 
2.M 
2.  mi 
2.57! 


2.61 


21 
61 
53 
50 
44 
a  31 
121 
2.48 
2.5B 
2.34 
2.33 
2.34 
2.34 
2.34 
2.33 
2.33 
1.68 
1.68 
1.68 
1.66 
LG8 
1.68 
1.68 
1.6S 
L68 
1.68 
2.09 
2.04 
2.02 
2.02 
a28 

aoo 
aoo 

2.99 

2.99 
Z» 
2.93 
2.92 
2.76 
2.75 
2.72 
2.71 
2.72 

aoo 

a59 
258 
156 

as6 

a58 

ass 
a28 
a26 
aa2 

184 


Dtf- 
StU 

» 

ft; 
ti 


41 

« 

SB 

a 
m 
» 

at 

ft4 

ai 

9.4 

a4 

Hi 

tl 

u 
II 

u 

il 
11 

21 

u 
t» 
11 

at 
m 

ai 

HI 

IN 

ft 

H 
$ 
i. 

9 

a 
m 
% 
$ 
s 
ai 

4Ll 

«( 
»i 
II 

4U 

Ul 
IS 

1« 


1  By  wading;  meU'r  on  u  rod. 
t  Kiv«*r  (ro2(iU  ovvr. 


c  Mt'asurrHl  300  foot  below  gage. 
d  Measured  300  feet  below  war. 
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'ight,  infeety  of  Westfield  Little  River  near  Blandford,  Mass.  j  for  1905-6. 


Apr.   ;  May. 


Juno. 


3w84 
3.45 
3.27 
3.27 
3.M 

4.48 
a65 
a38 
a  43 
4.41 

5.00 
4.43 
3.91 
3.73 
5.91 

4.89 
3.79 
a  67 
a39 
a33 

a22 

a  13 
a25 
a25 
a  14 

ao6 

2.97 
2.89 
2.82 
2.97 


I 


2.89 
2.84 
99 
91 

85 


2. 
2. 
2. 


2.83 
2.91 
2.84 

ao3 

a  16 

a  00 

2.89 
2.77 
2.«6 
2.44 

2.28 
2.23 
2.17 
2.13 
2.15 

2.13 
2.10 
2.07 
2.10 
2.2f» 

2.21 
2.55 
a  47 
4.09 
a  48 
a  17 


2.95 
2.77 
2.07 
2.57 
2.59 

2.97 
2.87 
2.75 
2.64 
2.74 

2.75 
2.53 
2.41 
2.30 
2.21 

2.49 
2.94 
3.08 
a  01 
2.81 

2.67 
2.55 
2.43 
2.55 
2.44 

2.  36 
2. 27 
2^20 
2.  13 
2.12 


2.58 
2.37 
2.25 

2.06 
1.98 
1.92 
2.25 
2.26 

2.13 
2.00 
1.94 
1.90 
1.93 

1.88 
1.86 
1.84 
1.90 
7.75 
4.30 


aoo 

2.66 
2.52 
a  01 
2.64 

2.45 
2.36 
2.28 
2.22 
2.24 


1.98 
2.22 

2.:« 

2.22 
2.15 

2.15 
2.10 
2.14 
2.18 
2.12 

2.00 
2  00 
2.31) 
2.48 
2.95 
2.56 


river. 


*>  River  clear  of  loo. 


a50 
a  05 
2.84 
2.68 
2.46 

2.32 
2.46 
2.41 
2.40 
2.30 

2.38 
2.36 
2.24 
2.14 
2.44 

2.95 
2.80 
2.53  1 
2.34 
2.2(^ 


2.19 
2.16 
2.10 
2.06 
2.80 

2.58 
2.42 
2.37 
2.49 
2.68 
2.57 


2.42 
2.32 
20 
39 

28 


2. 
2. 
2. 


2.20 
2.16 
2.84 
2.60 
2.36 


2.02 
1.95 
1.96 
1.90 
1.86 

2.46 
2.20 
2.06 
2.15 
2.02 

1.98 
1.95 
2.26 
2.09 
1.99 
1.94 


2. 
2. 
4. 
5. 
4. 


47 

50 
08 
25 
35 


2. 
2. 
2. 
2. 
2. 


44 
44 

42 
36 
36 


1.85 
1.80 
1.95 
1.98 
1.92 

1.85 
1.80 
1.78 
1.76 
1.75 


2.24 

2.34 

1.73 

2.19 

2.24 

1.79 

2.11 

2.18 

1.82 

2.06 

2.08 

1.78 

2.02 

2.05 

1.74 

2.34 
2.42 
2.55 
2.14 
2.04 

1.98 
2.04 
1.99 
2.02 
2.38 


Dec. 


aoo 

a  25 

aoo 

2.84 
2.68 

2.60 
a66 
a65 

a  30 

2.95 

2.82 
2.80 

aoo 
a  01 

2.90 

2.98 
2.84 
2.68 
2.58 
2.52 


70 

70 

(« 

m 

79 

2.24 
a  45 
2.98 
2.76 
2.60 

2.51 
2.50 
2.48 
2.46 
a  20 

2.95 
2.73 
2.59 
2.60 
2.60 

2.53 
2.46 
2.43 
2.40 
2.40 
2.37 


2.26 
2.18 
2.09 
2.04 
1.96 

1.92 
1.99 
1.95 
2.02 
2.82 

2.58 
2.46 
2.28 
2.12 
2.0ti 

2.04 
2.00 
2.08 
2.07 
a  72 

a  34 
2.96 
2.73 
2.60 
2.93 


2. 
o 


92 
il 


2.62 
2.54 


2 
2 


44 

42 


-7  ' 


2.48 
2.46 
2.44 
2.44 
0  2.52 

a  2. 49 
2.47 
2.45 
2.40 

a  2.  50 

O2.60 

a  2. 60 

a  2. 60 

2.50 

2.50 

2.48 
2.48 
a32 
a52 
a38 


2.35 
2.31 
2.29 
2.21 
2.20 

2.18 
2.16 
2.12 
2.12 
2.08 

2.28 
2.50 
2.52 
2.47 
2.39 

2.37 
2.34 
2.70 
a  92 
a54 

a  24 
a  24 

a  01 

2.86 
2.67 


64 
('>4 
(•4 
2.56 
2.60 


2.32 

2.38 

2.32 

2.38 

2.58 

2.35 

2.46 

2.75 

2.39 

2.58 

2.34 

2.68 

2.30 

2.78 

2.28 

2.68 

2.28 

2.50 

2.25 

2.55 

a28 
oaso 

4.18 

a88 

a3.40 
a30 

a  15 
aoo 

2.95 

aoo 

a  a  10 

a  a  10 

oaio 
«aoo 

O2.90 

«*2.90 
O2.90 

a  aoo 
oaoo 
laoo 

b4.00 

a4o 
a35 
a  10 
ao8 

aoo 

2.90 
2.90 

a  85 
a  45 
ao6 


2.63 
2.42 
2.40 
2.46 
2.48 

2.73 
2.79 
2.90 

aoo 

2.78 

2.58 
2.52 
2.50 
2.54 
2.62 

a30 
a  34 

2.88 
2.72 
2.82 

c  a  35 

2.88 
2.52 
2. 65 
2.56 


2. 
2." 
2. 
2 


50 
46 
42 
46 
51 


a  55 


c  R|v(?r  fllli'd  with  anchor  \cv. 


iiriits  during  freshet  of  July  30.  1905.  ostimatcd.    Cn>8t  of  floo<l  was  at  gagn  ht>ight  8.0 
Relation  of  gage  heights  to  ditichargn  changed  by  this  flood. 
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Daily  gage  height  ^  in  feet,  on  weir  of  We»tfield  LxttU  River  near  Blandfard,  Mau.,f<fr  li 


Day. 

Aug. 

Sept. 

■ 

0.14 
.13 
.18 
.18 
.16 
.14 
.13 
.12 
.11 
.10 
.09 
.12 
.14 
.11 
.10 
.09 

Oct. 

0.33 
.30 
.26 
.24 
.20 
.18 
.22 
.20 
.22 
.69 
.48 
.40 
.34 
.31 
.24 
.24 

Nov. 

aO.58 
«.66 
a.  54 
a.  50 
a.  48 
a.  48 
a.  47 

"6.51' 
6.47 
6.67 
6.92 
6.96 
6.84 
6.78 
.44 

I>ec. 

Day. 

Ang. 

Sept. 

0.09 
.08 
.06 
.12 
.40 
.46 
.50 
.28 
.23 
.20 
.26 
.20 
.22 
.40 

Oct. 

Nov.    E 

1 

0.60 
.44 
.42 
.46 
.47 
.70 

c.76 
.90 
.98 
.88 
.94  ' 

1.06 

1.00 
.84 
.80 

1.12 
1 

17 

a  18 
.18 
.16 
.14 
.41 
.31 
.23 
.26 
.22 
.18 
.17 
.33 
.24 
.20 
.16 

0.22 

.24 

.24 

'1.58 

1.33 
.90 
.72 
.50 
.92 
.85 
.('« 
.56 
.50 
.46 
.44 

a41 

2 ' 

18 

.W 

3 

19 

'1.90 

4 

20 

l.ft) 

5.   . 

21 

1.19  1 

('• 

22 

1.15' 

7 

23 

.10 

K 

0.30 
.34 
.32 
.25 
.24 
.22 
.20 

24 

.75: 

U 

25 

.04 

10 

1  26 

.<» 

11 

27 

.9t 

12 

28 

.m 

13 

29 

.51 

14 

30 

.J6 

15 

'  31 

16 

«  Length  of  wolr  Bhortoncd  to  14.8  feet. 

6  Ix'ngth  of  w«'lr  changed  to  12.5  fret.  **" 

c  Anchor  ice  in  river. 

d  <  f  flgit  mading  probably  In  error  as  flow  over  weir  is  mtxb  imaller  than  that  for  the  same  d&r  bv 
current  meter  method. 

Hating  table  for  West  field  Little  River  near  Blandford^  Mags.,  for  l^Oo-d. 


(hige 
height. 

Frrt. 
l.tiTi 
1.70 
1.75 
l.HO 
l.H.'i 
\M) 
1.95 
2.  Of) 
2.  a") 
2.10 
2.  l.-i 
2.20 
2. 2.'. 
2. :«) 
2.  r* 
2. 4() 


NoTK.  I'hc  jihovo  table  Is  upplicabio  only  for  open-channel  conditions.  It  Is  based  on  rixtf-tt 
(liM'harp*  nu'iisiin>mfiii.s  miidc  during  luav-O  and  Is  well  defined  between  gage  heights  1.65  fe<>t  <>" 
fc>«>t.    A  Ixtvf  pip>  height  '.\J\  f«'<'t  the  ruling  curve  Is  a  tangent,  the  difference  being  3»  per  tenth. 

])nilytiisrh(iiyr.  in  Htamd-fat,  of  Wrstfield  Little  River  near  Blandford,  Mass.,  for  l^^ 


Dis- 
charK<>. 

1 

flago 
height. 

Dis- 
charge. 

Sec.-ft. 

Qage 
height. 

Dis- 
charge. 

Qam 
height. 

Dis- 
charge. 

Sec.-fl. 

Ffet. 

Feet. 

Sec.^t. 

Feet. 

Sec.-fi. 

2.4 

2.45 

29.9 

3.25 

141 

4.40 

3.1 

2.50 

33.8 

3.30 

155 

4.50 

570 

3.9 

2.55 

38.1 

3.35 

170 

4.60 

605 

4.8 

2.60 

42.8 

3.40 

186 

4.70 

640 

.'i.S 

2.65 

47.8 

3.45 

203 

4.80 

675 

(i.O 

2.70 

53.1 

3.50 

220 

4.90 

710 

8.0 

2.75 

58.7 

3.55 

238 

5.00 

745 

9.2 

2.80 

64.7 

3.60 

255 

5.10 

780 

10.6 

2.85 

71.1 

3.65 

272 

5.20 

815 

12.2 

2.90 

77.9 

3.70 

290 

5.30 

850 

14.0 

2.95 

85.0 

3.80 

325 

5.40 

885 

1(1.0 

3.00 

92.4 

3.90 

360 

5.50 

920 

IK.  2 

3.05 

100        ' 

4.00 

395 

5.60 

955 

20. « 

3.10 

109 

4.10 

430 

5.70 

990 

23.3 

3.  l.> 

119 

4.20 

465 

5.80 

\.(K& 

211. 4 

3.20 

129 

4.30 

500 

5.90 

1,060 

1. 

•) 
4. 


7 . 

M. 

0. 

10. 


11. 

12. 

i:j. 

14. 
15. 


Djiv. 


1905. 


.Vug.    '    SU'pt.    ;    Oct. 


220 

100 
li9.  K 
51.0 
30.7 

21.7 
30.7 
27.1 
2t).  4 
20.6 


31.5 
33.8 

423 

KYI 

518 

255 

141 
92.4 
(i9.8 
51. 0 


21.7 
21.7 
40.9 
:«).7 
25.8 

22.8 
20.6 
19.6 
19.6 
18.2 


Nov 


25.1 

42.8 

17.8 

23.9 

270 

203 

17.8 

272 

80.4 

1,3.6 

\.V) 

.WO 

29.2 

85.0 

42.  8 

25.1 
25.1 
23.3 
58.7 
40.9 

51.0 
02.3 
51.0 
41.9 
38.1 

32.2 

30.7 

29.2 
00  o 

a  :J5.  5 
«  Anchor  ic**  in  river. 


1906. 

Apr. 

May. 

June. 

July. 

330 

76.6 

85.0 

1 
92.4 

203 

00.8 

61.1 

48.9 

147 

9ao 

49.9 

35.5 

147 

79.3 

40.0 

93.9 

339 

71.1 

41.9 

46.8 

563 

68.5 

8&0 

29.9 

272 

79.3 

73.8 

23.91 

180 

60.8 

58.7 

19.61 

196 

97.0 

46.8 

1&9| 

538 

121 

67.6 

"•*! 

74') 

02.4 

58w7 

17.8' 

545 

76.6 

36.4 

15.6 

364 

61.1 

27.1 

12.6 

300 

48.9 

20.6 

ia9' 

1,060 

29.2 

16.4 

9.8 

\n 
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rd,  Mat!., Jot  1H05-6— 


Dmj. 

im. 

IMt. 

Aug. 

Bept 

o«.|»„. 

Apt. 

MW- 

Juno. 

July, 

Aug. 

B73 

asa. 

9.8 

330 

8-7 

12» 

IM 

ID 

ito 

6tr 

3S.S 

<2.B 

m.9 

V2 

38.4 

32.a 

102 

lfi.4 

23.0 

92 

Ji 

3II-S 

M.S 

133 

3B.0 

'Anchor  hx  In  riwr. 


id  by  airrenl-mttrr  rating: 
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Monthly  dUchargr.  of  Went  field  TAUle  Rim  near  Blandford,  Mass.,  for  1905-^. 

[Dralnagp  area,  43  nquare  mllM.] 


Month. 


August 

8opt«*ml»iT 

Octolior 

XovomU'r 

1900. 

April 

May 

JniM» 

July 

AugiiHt 

H«»pt<'mlj<!!r 

f>ctolM»r 

Novfnilx»r 


Disctaaigo  in  aecond-feet. 

Maximum. 

Minimum. 

Mean. 

220 

1L6 

4L0 

832 

23.0 

136 

203 

17.8 

43.8 

227 

23.3 

5L0 

1,060 

67.2 

288 

«y 

11.2 

713 

106 

12.0 

47.1 

93.9 

a7 

27.0 

60.8 

6.0 

17^4 

3K.1 

2.8 

9.0 

297 

7.3 

42.0 

367 

1L6 

57.J5 

Run-off.       J 

Sec.-ft.per  Depths ' 
ftq.  mile,     iurixi 


Monthly  discharge  {by  weir)  of  Wcstfirld  Little  River  near  Blandfard,  Mass.j  for  1906. 

[Drainage  area,  43  square  miles.] 


Month. 


Auguift  (10-31) 

SpptrinlHjr 

Octo\)CT 

Nov*»mlM?r 

Di'cnmljer 


DIscbaige  in  seoond-foet. 

RUD-Ofl. 

Maximum. 

•  ■ 

Minimum. 

Mean. 

See.-ft.per 
sq.  mile. 

Depth  is 
iiKbii 

26.1 
3.^.0 

297 

367 

162 

5.42 
2.40 
7.81 
13.3 
27.0 

12.3 
9.1 
42.2 
6&.7 
81.9 

a2W 
.213 
.961 

L30 
.1.90 

.31 

LO 

in 

SALMON    RIVER   AT   LEE8VILLE,  CONN. 

Tills  station  was  established  March  28,  1905,  at  the  plant  of  tb 
East  Iladdain  Electric  Light  Company  at  Leesville,  a  short  distanrt 
above  the  bridge  on  the  highway  leading  from  Leesville  to  Easthamp- 
ton.  It  is  maintained  through  the  cooperation  of  Messrs.  Ransom  4 
Iloadley,  of  Providence,  R.  I.,  who  expect  to  build  at  this  point  a 
dam  about  72  feet  in  height  for  developing  light  and  power,  which 
will  probably  be  used  in  Hartford.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  165, 
page  144,  where  are  given  also  references  to  publications  that  contiia 
data  for  previous  years. 

Discharge  7neaiturrmrnt:<  of  Salmon  River  at  IjresrillCy  Conn.,  in  190S-6. 


Dulo. 


April 'JKfl 


llyirographer. 


Width. 


Barrows  uti«1  Nohtoss. 


Mav  Hi'» '  T.  W.  NonToss, 

May  2tl " do 

I)«K'Oiul)or  .'» '' <■ do. 


Marrh  <♦'». 


T.  \V.  N<)rrro«M. 


Fret. 

120 

122 

98 

102 


103 


Area  of 
Mction. 


heignt. 


Sq.ft. 

112 

121 

82 

40O 


408 


Feet. 

1.34 

L38 

.70 

L97 


1" 
91 


2.25  ' 


tf 


k 


n  liy  wacliiig:  mister  on  a  rod. 

^  From  dowustrpam  si«l4»  of  hiphway  hridsn. 

f  About  ono-oighth  ol  disohurg»«  cMiniutod. 


CONNECTICUT   HIVER   DRAINAGE    BASIN. 


Ill 


Daily  gage  height,  in  feet  ^  of  Salmon  River  at  LeesiniUy  Conn.,  for  J905-6. 


)ay. 

19( 

35. 
May. 

1.25 
1.15 
1.14 
1.10 
1.08 
1.08 
1.04 
1.00 
.90 
.90 

1906. 

Day. 

1905. 
Apr.  I  May. 

1906. 

Apr. 

Jan. 

1.85 

1.6 

1.65 

3.3 

2.35 

2.0 

1.95 

1.65 

1.5 

1.65 

1.55 

1.75 

1.75 

1.75 

1.75 

3.00 

Feb. 

Mar. 

Jan. 

Feb.  ;  Mar. 

1.8 

1.7 

1.7 

1.6 

1.6 

1.6 

1.7 

1.65 

1.6 

1.7 

1.65 

1.65 

1.65 

1.65 

1.75 

1.7 

2.4 

l.r>5 

4.8 

4.4 

3.0 

2.5 

2.3-5 

2.35 



•••••••  1 

17 

1.65 
1.62 
1.62 
1.55 
1.52 
1.70 
1.95 
1.52 
1.50 
1.40 
1.40 

1.25 

l.lo 

1.05 

.95 



_  _      -  _ 

2.3 

2.2 

1.9 

2.0 

2.2 

2.1 

2.2 

2.3 

2.3 

2.0 

1.95 

2.0 

1.85 

1.85 

1.8 

1.75  • 

18 

1.7    ' 

. 

19 

1.7 

1.75 

4.4 

3.3 

2.4 

2.1 

2.0 

2.0 

1.95 

2.0 

1 

:  20 

21. 

1 

1 

22 

23 

1 

24 

25 

26 • 

.95 
1.10 
1.28 

27 

i 

28 

1.35    

1.29  ' 

1.25  1 

1 

29 

30 

31 

• 

1.35 
1.65 

1 

1.38 

1 
1 

«.— River  did  not  freeze  over  during  periods  of  observation,  1905  and  1906. 

^  heights  for  April  and  May,  1905,  are  the  mean  of  two  readings,  morning  and  evening. 

ring  January  to  March,  1906,  the  gage  was  read  onoe  a  day,  at  midnight. 

Rating  table  for  Salmon  River  at  Leesville,  Conn.,  for  1905-6. 


Ga«e 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

8ec.-it. 

i      Feet. 

1 

Sec.-fi. 
250 

Feet. 

Sec.-fi. 

Feet. 

Sec.-fl. 

a90 

98 

1.70 

2.50 

510 

3.60 

940 

1.00 

112 

1.80 

280 

2.60 

545 

3.80 

1,020 

1.10 

128 

1.90 

310 

2.70 

580 

4.00 

1,100 

1.20 

144 

2.00 

340 

2.80 

620 

4.20 

1,180 

1.30 

161 

2.10 

370 

2.90 

660 

4.40 

1,260 

1.40 

180 

2.20 

405 

3.00 

700 

4.60 

1,340 

1.50 

200 

2.30 

440 

3.20 

780 

4.80 

1,420 

1.60 

225 

2.40 

475 

3.40 

860 

TE.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  five  dis- 
|e  measurements  made  during  1905-6,  and  is  well  defined  below  luge  height  2.2  feet.  Above  gage 
it  3  feet  the  rating  curve  is  a  tangent,  the  difference  being  40  per  tenth. 


MorUhly  discharge  of  Salmon  River  at  Leesinlle,  Conn.,  for  1905-6. 

[Drainage  area,  115  squan"!  miles.] 


Month. 

Discharge  in  seconcj 
Maximum.   Minimum. 

1 
t 

l-foet. 
Moan. 

1  (17-30) 

1905. 

325 
237 
111 
712 
282 
430 
(V40 

152           ''lO 

(i-30)    

98 
72 

85 

97 
149 

136 
82.9 
181 
12^ 
130 
292 

348 

32K 

<m;o 

lit  (3-31) 

anber 

ber 

mber 

Biber - 

MT 

1006. 


820 

200 

awy 

h(l-«) 

1.2<X) 
1,420 

225 
237 

Run-off. 


Sec.-ft.per  Depth  in 
fiq.  mile.       inches. 


1.83 

0.95 

1.18 

.88 

.721 

.78 

1.57     , 

1. 75 

1.08    1 

1.24 

1.13    ' 

1.26 

2.54 

2.93 

3.03    ; 

3.49 

2.85    i 

2.97 

G.00    1 

1.79 

IT.— Values  for  1905  and  1906  areapproximiitc.    Daily  discharges,  August  to  I)i'coiiibor,  1905,  are 
I  on  the  averagee  of  three  gage  readings  per  day. 
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I 

I 


Monthly  illsrhanir  nj  Wrntfield  TAttle  River  near  Blanflfo        u. 

(DraiDnge  area,  43  8quRn>  inilvs  '  ||il!^^^^  \ 

tiiu'o  from  watc^    ..^\J^\ 
i\\r  tlio  (op  of  piari'  \ 


I        Dfflchtt]i^>  i- 

Month.  I 

'  Maximum 


I  ho  l(»ft  iibulnu'iit. 

«  H'tolMT ' 

Nom-iiiIkt 

,  AT  I  ai{mix(;to.n,  roNX. 

inoTi. 

April 
Miiy. 

I  urn-. 

■ljjj>j-^ ;,//smiu(»  arxivo  ine  eiecino  rain\ay  imi"\^ 


.jr  October  27,   llKHi,  from  the  Wi|A**    ^V' 
'  //stjiiuc*  above  the  electric  raih\av  hni^^^Y 

^X'ulw^^^ '^'"'  bench  mark  is  the  top  of  guard  nult>*^ 

Nov.iii»«.r '   ,  f/ic  end  of  th(»  inclined  end  post  on  the  W 

.     !y,/c  of   bridii:e,   the   distance   to   water  surfaC^ 

Monthly  (K8ch<r  ^•.i'-' 

■'  •  -r 
;,  '*'     .(71  :*qiKir«' f»'i'l:  (lir*rh:ir>ro.  !K)2  w<'(in(l-foot. 

.  .'•"■'■ 

.^^rONIC  IMVKK   I>HAIXA<;K  IJASIX. 

DKSCUm'lOX   OF   basix. 


//''' 


Auguf 

i;^'  .    Kivcr  has  its  source  in  Berkshire  Count v,  Mass.    It 


No 
Do 


-f„/.'a»f*'    ,nl   a<n).ss   Massachusetts   and    the   west    end   of  Con- 
.^  ■^'"'  ft»ri"^  I.onir  Ishmd  Sound.     Its  course  is  nearly  parallel  to 
.<-n*'*'^'\ih)U»' ''*'*>'  ^^^  ^^*^^'  Vork  State,  and  it  receives  the  drainage 
,i,i»<''*^    ,.;|o  Hi^t''*  ill  -^**^v  Vork. 

ypjiiJ  *  .j^  Kiver  (h'anjs  an  an^i  of  (hversifietl  topography,  meluding 

T**'''d^t5;  and  inaishes  in  the  l)asin  of  Swamp  Kiver  and  extensive 

hn*^*    nder  cidiivaii«»n  and  sparsely  timbered  hills  in  the  region  of 

iin'''^,.j,j,tnut   Kimp*.     The  chainajre  area  lies  chiefly  in  Xew  York 

fl'**  .   th^  stream  crossing  ihe  line  into  Connecticut  one-half  mile 

^^'^   !  fhe  JiniclioM  with  the  llousatonic. 
,ilH)ve  t"*'  J 

noi  SAIOMC    IMVKK    AT    (; AVLOKOSVIIXE,    COXX. 

Tills  station  was  established  October  24,  1000.  It  is  located  at 
the  covered  \\«»ndeii  luLrhway  bridge  at  (laylordsville,  2  miles  below 
the  mouth  of  Teninile  Kiver.  The  conditions  are  tlescribed  in  Wator- 
Supply  1^»|"'''  •^*''  '*'•"'•  P'*>.i^<*  1  l").  \vh<M'(^  are  given  also  references  to 
puhlieatioM^  thai  coniaindaia  for  |)r<*vious  years.  The  bench  mark 
is  ft  larg(*  spike  in  a  n(»tcli  on  the  river  and  highway  side  of  a  lnvp^ 
Cottonwood  lice.  al>out  1 ."»()  feel  fnuu  riglit  hand  end  of  bridge,  alon;: 
road  to  Nt'w  Miirord:  elevaiion,  2.s.«)7  feet.  The  reference  point 
is  the  to])  of  ilircc  naiU  at  the  1-foot  mark  on  the  gage  board; 
elevation.  J'.MWi  fed.      Mlcv;ition<  rcfj'r  to  gage  datum. 
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iient  was  made  October  17,  1906,  by  C.  C.  Covert,  with 
suits: 

'.ItTI^H^uarffc^'t;  gagi- height, 3.55  feet;  discharge,  664  aenmd- 


il  (laylordtvilk.  Conn.,  for  1906. 


S.10 

;i 
ti 

MO 

im 
aw 

&3S 

4.  Lb 

t!0 
1.0S 
il5 

425 
3.85 

v^ 

6.36 
6.80 

::::::■ 

1.311 
t'^ 
7.10 
0.5.1 

ll 

S.20 

fi 

T.OO 
(1,75 
tl.75 

7-S5 

e.§0 

coi 
noo 

6.  IS 

a.  05 

S.M 

.1 

"■'■• 

.S.04 
5.3B 

4I« 

i 

428 
8.54 

Jiin... 

ki» 

D.09 
4SB 

5,19 

s-oe 

451 



July. 

3.m 

.1.04 

ti 

3,24 
X49 

3.M 
3.91 
3.-4 

3.n 

is 

3.50 

ia 

309 

ISO 
3,34 

170 
3. 04 
3.84 

3.34 

Is 

419 

Sept. 

3.T3 
2.M 
3.M 

3.23 
3.  OS 

303 

II 

323 
303 

II 

3.4!) 

|i 

3-fM 
3178 

3ra 

3.18 
3.70 

3.  as 

320 

480 
4  50 

14S 

4m 

3.M 

405 

Nov. 
100 

tn 

aeo 

3-flO 

ti 

400 

410 
440 
450 

480 
4!  20 

4.10 
415 

Dtc. 

410 
405 

IS 

n^-Tha  followtis  IM  condittooi  piBrallnl  durlDg  I9DB:  January  B,  Icp  ulniiK  Imnlu:  J 
tldr,  FebOMnySlcBlnriver— anchorfceninBlnw  Fchruaiy  22,1m wentout 0.30a.m. 
ihadJr:  K«rolilS,icetnedrIi-aboTBgor^  Uarcl  ""  '  ■--■•-■-■■ 


if  tiAlf/or  HmuattMie  River  at  Qt^(h>nbriUe,  Conn, for  V.iOf)-l!ifi<i. 


«. 

&T,. 

Dl^ 

.?». 

ehi.i^-.  1 

«. 

chV-^.. 

Ff« 

S«,^. 

/■-■rt 

H'c-ll 

400 

S.30 

-■  ■'"- 

""'*' 

b..'M 

— Tba  sboFB  tablo  l«  111 
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SURFACE   WATER   SUPPLY   IN   190S. 


MonShh  (JijtrAanjif  tf  Hoxuatonie  Rim  at  Gayfardm*/^,  Conn. y  far  190S. 

IDTunMfe  ATM.  IjOOO  flqoAiv  miln.] 


IMKbaige  in  nnml-lBet. 

Ran-ofl. 

Mcffith. 

llAzimimi. 

Mean. 

1.800 

1.630  1 

2.910  • 

4.780 

2.110 

1.630 

984 

818 

5M 

Ml 

992 

958 

Sec. 

-ft.  per  DepUiii 
mife.     iuta. 

Janiuirv 

X.170 

638 
788 

i.iao 

2.460 
1.000 
108 
4!1 
347 
298 

550! 
086 

1.76        :• 

FehniAry 

Uairh 

April 

M«y 

J  UDV 

4.6»! 

10.000! 

K«0 

^060 

£3?0  . 

2.S5          l» 
4.«          &S 
2.07   j       11 
L«D  1      la 

July 

Augll5t 

September 

Octohor 

November 

December 

2.120 

I.SIO 

8:6 

2.230 

l.«0 

1.4« 

.«&■       LO 
.802          B 
.SO          i 
.844          t 

Thejrtwr 

10.000 

296 

1 

1.670 

i.«  .    ar 

Ni>TE.  -Valth*»  for  19(lft  *ie  nled  a«  p^>3. 


id  eoopeiMlofi 32 

»-<ixit,  deSnlitoD  of 10 

noDOome  River  a[— 
BtMUd  Wood*.  K.  H.: 

dacrtptlon « 

dl*eharge >7 

dlaclurEe,  monlhly W 

CaCebelghta D7-W 

ntinsUblo M 

MMcokkId  River  at— 

Mzfleld,  He.: 

dMcrlptloD 70 

diKluuie 70 

dlachaige.  montblf 71 

A«ge  heinhu 70-71 

iKdngUble          71 

Zmnfotd  FolU.  Me.: 

dainaiitiiilRtefboirlDK —  <I8 

dncripdon            01 

dlKturKe.  dsiljr w 

dbchatge,  montblr 7D 

Ibelbiune,  N.  H.: 

■    docrtpUoD 07 

dincharge <T 

dlscharEe.  monthly (9 

gtfe  belghti fl7-«B 

ruing  table 68 

noacogglD  River  basin; 

IwnTljition  nil     «e 

mtookKyerM- 

*'ormtrdeld.  Me.: 

deiniptlon 27 

discbuice 27 

dbehaiie,  montlilr W 

lacebelgbU 27-28 

ntlng  table. 28 

Unidale.  N.  H.: 

dewrlpcioD 112 

discbaiYe 112 

title  cotflol  New  Enaland  dnlnage..  22-114 


description 

dlKharge 

DWi.  H.  K.,  woA  Id  cbar^  ol.  . 
ham.  Me., 
{cDnelx«  River  at: 

docrlpUon 

dlacbai^ 

tMone  River  near— 
ffoonaockel.  R.  I.: 

dwetlpUcn 


Biver  b«lD:  Pace. 

description  o( 88 

Bbuidford,  MaM., 

WeatOeld  Uttle  River  near: 

deKiiption 106-108 


dlacharse.  daily 

dlKhatge,  monlfaly.. 
gagebel«hla 

Bolrter,  B.  U..  work  o[ 

Brett,  U.  M.,  work  ol 

firettoD  Wooda,  N.  H., 


.  106-10* 


description 

dlschaije 

discharge,  monthly  .. 

gagebeicbt* 

rating  tables 

Butteifleld,  A.  D..  work  ol. . . . 


Cable  station,  figure  showing. . . 
Canabanett  River  at— 
North  AusoD.  He.: 

description 

discharge 

discharge,  monthly 

gagebeigbu 

rating  table 

Center  Conway,  N.  H.. 
Biieo  River  near: 

deacripCion 

dlBChftrge 

discharge,  monthly 

gage  heights 

•        ralinguble 

Clinton,  Mass.. 

Nashua  River  (Knuih  Brunt.' 

dcserlpliun 

rainlall 

yield 

Cubbomcceontce  Stream  at— 
Gardiner.  Me.: 
deKcriptlon 


¥,  dally. 


ilhly... 


dischnrge,  r 
[:.k;1i11u«1«,  Mass., 

Lake  Cochltnatv  at: 
description 

yield 

Cold  Stream  at— 
Enfleld,Me.: 

deecrlplion 

discharge 

discbarge,  monthly .  ■ 


Oak)  Btreun  u—  ragr. 
Snf  eld.  Ue.— Continued, 

gagebelghis tt 

rallDgUble         W 

CompnUIJon,mct)iod«or O^St 

Connecticut  BlrerUuid  ncftr— 
Hutford,  Conn.: 

dsKrlpllon ta 

gagehclgbu K 

Oriord.  N.  H.: 

dacripUoo m 

dinchacgc m 

dlKtutrgc.  monthLjr 91 

gage  height! MMO 

ntlngt^bln M 

Sunderland,  Htm.: 

dncilptlon Bl 

dlacbarge SI 

diachaige.  monthly n 

gage  height! 91-B3 

ntlngtable S2 

Connoctlcul  Blrer  baain: 

dentlptloaof B8-m 

Contoocook  River  at— 

Went  Hopklnlun,  N.  H.: 

deacrlpllon M 

diKhargc M 

dlacbunie.  monthly BS 

gagfhelghu USR 

lallngUblc Sfi 

Conpcralinn  hikI  ncknuwledgmfiiU 12 

Curtenl-meletJttBtlou,  view  of 18 

CurrenlTaetL-riF.  claapeaor.- 16 

melhodn  of  usiiig Ift-lS 

plale  (Imwtiig 16 

Curve!    (dbiohikrge,   areu,   and    veloelty). 

flguro  shewing 17 

I>. 

I>eul  Klvt'T  nivr— 
TheF<>rk^Ue.: 

dwciiiitiun 60 

dlicbugt! 60 

dln'liMrge.  month  ly ei 

gagebi'lHhta 60-61 

raUiigUhlv 01 

Dodbam.  Me., 

11UI1li»LakelM: 

dCKTilptlun -16 

dlscburgv -a 

dlwhacge,  monthly i'-M 

gagL' height! « 

rating  tnbleii 47 

Deerflrld  Klver  al— 
Dcernelrl,  Maw.: 

dcMrlptlon 101 

dlnchnrgp lOl 

dlsfharge.  monlhly lov 

luIingtHble 101 

llmiMic  Tunnel.  Muai.; 

dcwrlplltin 102 

dlBthaigc lOi 

I>cfliilli(>nionL'nnsU!t4l S-IO 

Dlwhugf,  melhoil9  of  measuring  and  coin- 

pnling 19-K 

Dlilk'ld,  He., 

Aniliwdimrtn  River  al; 

dCHTl|illon 70 

diHcharge 70 


Drainage  badni,  Uit  d 


Ean  Biauch  I^sobicot  Klver.    SttFenti 

•cot  Rivet  (Eait  Braoeb). 
Ean  Holden,  Ke., 

Phillip!  Lake  n^r: 

dlBcharce,  montbljr 

['lilIMi»<Uht'(norlhenioullel)!l: 

deacrlpllon 

dlKbaiye 

gage  height* 

ntlngtable. ' 

Enfleld,  Me., 

Cold  etreun  at: 


diachuge ..... 

dlBcb«rg«.  monthlr... 

gage  height* 

ntlngtable 

Equivalent*,  table  of 


Parmlngton  River  al — 

Farmlngton,  Conn.: 

dracriptlon 


FiKh  Rtver  al— 
Wxllagiaaa,  Me.i 

deacrlptlon 

discharge 

dlMharge.  monthlf .. 

gage  height! 

rating  tablea. . . 


dlKbaige. .. 


Fi.rkM.    .-^f  Tho  Forka. 

Fort  Falnlrld,  He.. 
ArooHtook  River  at: 

description " 

discharge '' 

dlachaige,  montblr ' 

gage  height! f'-* 

Fort  Kent,  Me., 
!>t.  John  River  at: 

deacrlptlon " 

dlKcharge - ...-■-      ^ 

dt-K:hargi>,  monthlj ^ 

gage  heights " 

ntlngtable » 

Fcicnift.  Me.. 

IlxcHlnqulg  River  near: 

dencrlptloD.. -..-      ^ 

dlBcbargc *• 

dlnchnrge.  moDtblr * 

gage  height! fl-* 

ruling  Inble " 

Frumlnglmm.  Ub«., 
Sudbury  River  at: 

diflCtlptlon , " 

r^nfall »* 

j-ield •* 


eqiilpm«llt  of.._.... 15 

ule.  deflnltlonol 10 

on M-« 

e,  daily 6S-W 

«,  monthly « 

on TO 

a » 

e,d*lty. ™ 

e,  monthly — .  79 

EUvermt; 

on lis 

B lis 

Ctnontbly 11* 

^hU US 

ble US 

CO  River,  view  ol H 

Irer  (bit  Bimnch)  at: 

on. W 

e 38 

B.  monthly 3» 

ibU » 

ble SB 

Blierat: 

on » 

ShU »S 

i>t,Tlewof T* 

iln: 

m «-l6 
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«.  11? 

HooMtoDlc  RItct  bailn:  Pic*. 

dsKTlptlonar ua 

Hoyt,  J.  C,  work  inchugcol T 

Hydrognphic   mrreyB,   oisuilHUon  and 

I. 
Icfrcovctcd  ■treaiiH,  flow  oC.  mcamipment 

of  IB 

bnel  Rlvi^rlaboTD-Sooili Branch)  nor— 

Irlft^rmn  Hl^hlnnda.  N.  H.: 

deacHptton M 

dlacbarge H 

dlHhsrse.  monthly K 

gage  lielglila M 

rating  table M 

Iiracl  River  twlowSouthBnnch)  n«i^ 

Jeflenon  Highlaml^,  S'.  H.: 

deacrlptlon (B 

dladuuKn t& 

dlacbaige.  monthly tt 

gagshBlghla w-Bt 

laUns  table m 

J. 
JeSanon  Hlghlaodi,  N.  B.. 

InaelBlTer(aboveSouth  Branch)  near: 

d««^ptlon M 

dbchaige Bl 

dtachaige,  monthly M 

gagehelghu »1 

ratloglable Bl 

tarael  Hlyer  ( belowSouth  Branch}  near: 

description w 

dlacharge SS 

dinharge,  monthly B« 

tagehelghla B6-as 

rating  table at 

K. 
Kennebec  River  at  and  near— 

Blnibam,  Me.: 

description 57 

dlBCharge ST 

North  Anson,  Slo.: 

dacrlptlon B2-M 

discliaiKe &3 

dl«cbarge,  mnnibly ss 

gage  height! fis^ 

rathig  tables biSb 

The  Forks.  Me.; 

description (1 

diwharge 61 

dlwhargc.  monthly U 

gnge  heigh  In 51-M 

rating  tabic E2 

Walvrvillc,  Me.: 

di.«>rlptli>n 6A-M 

discharge,  daily 5a-S7 

dischnrEC.  monthly H 

Ki'titiebec  River  baaln: 

description  of iS-lB 

river  sun'cys  in « 

L. 
Lawrence.  Mbsh., 

description W 

discharge,  4»lli * 

weekl7flow _ VL 
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SURFACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  Uotuatonic  River  at  GaylordsviUef  Conn.,  for  J906. 

[Drainage  area,  1,020  square  miles.] 


Month. 


January 

February 

Mareli 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


3,170 
4.630 
10,000 
8.U30 
5,060 
2,370 
2.120 
1,310 
876 
2,220 
1,960 
1.440 


10,000 


Minimum. 


NoTB.— Values  for  1906  are  rated  as  good. 


Ron-ofl. 


Mean. 


Sec.-ft.per  Depth  ii 
sq  mile.  |  untei. 


938 

1,800 

1.76 

788 

1,630 

Leo 

1,130 

2.910 

2.85 

2,460 

4,780 

4.60 

1,090 

2.110 

2.07 

928 

1,630 

Leo 

421 

984 

.965 

347 

818 

.802 

296 

554 

.543 

296 

861 

•  OTC 

,V!0 

992 

.973 

686 

958 

.930 

296 


1,670 


L64 


1« 

IS 

18 

j.1 

19 

LX 

LU 

M 

.« 

S 

Id 

Iff 

an 


A.  Pise- 

ta  mud  coopentlan Zt 

ioool 10 

1^  N.  H.: 

,  moDlhly M 

hu n-vt 

at* *« 

■n TO 

70 

.monthly 71 

lie 71 

a.  Me.: 

ilate  allowlDg W 

■a M 

.daily m 

.  moDlblr 70 

.B.; 

■n «7 

,  moDthly n 

hU V7-tB 

■la M 

ler  buln: 

M 

In 67 

,Me.: 

.monthlf M 

le 1» 

B.: 

Ill 

few  Engluid  dnliuce..  Zt-Il4 


BUckMotie  BtTcr  bMlo;  Page 

cie«-ilpiion  III * 

]tlnii.](onl,  iSofs. 

Veatlleld  Ultle  River  neu: 

deociiptloD 1M-IC 

dtochwge M 

dlKhar^e,  dallf lOe-K 

dlKbuge.  moathlT II 

Ka«eh«lxhM 107-111 

rating  table It 

BolMer.  B.  H.,  wock  of 

Brett,  O.  M..  work  of 

BretlAii  Wooda,  H.  H., 

deacrlpdon I 

dlictiaiBe J 

dlachaisc,  moDthlr I 

nsebetsbti «7'I 

fating  (Bbln t 

D.,  work  of 


Cable  ■taUon,  tlgnn  abowlog . . . 

CarrabaaKtt  River  at— 
Konb  AiMOD.Ue.: 

deacriptlon , 

dlacbaif^ 

diMharicr:'.  moti  tbly 

gage  bcighia 

rating  table 

CcDicr  Conwar,  N.  H., 

deacriptiim 

dlacbarge 

diflchargc,  moDth  t  y . .  ^ . . 
gagu  heights 

Clinton,  Ua»., 

deacrtplifiu  ^. ........... 

mlnfall 

rield 

Cobbcwieepontee  Stream  Bt— 
Gurciiner, 


.U-wrtpHon 


Ktillcia,  Mt,; 

il»icrip1lon  ,.... 

discharge 

diicliarge,  moDthly .  - . 


Cold  Stream  Kt— 
Knlleld,  He. 


[sbelxbts tS 

ntiiiKlable ti 

CompQtUloD.metliodaol 19-S3 

Connectlcat  River  at  and  aeu— 
Bartton],  Conn.: 

dHCriptioD M 

gigehelgbU m 

Oiford,  N.  H.: 

dacrfptJon S) 

discharge 8> 

dlicbarge,  monthly SI 

gacohelghti W-M 

rating  labln to 

Sunderland.  Mua.; 

dacriptlon 81 

dlKbarge 91 

discbarge,  monthly «3 

gageheighU 01-42 

rating  table n 

Connecticut  RiTer  basin; 

dencrlptlon  of Wt-M 

ConloocDok  River  at— 

West  Hopklntnn.  N,  U.; 

deecriptlon M 

discharge U 

dlschargr,  moDtbl]' 85 

gagebelghU M-85 

ratlngtable 86 

CoopcmlloD  and  ncknowtedgiuouUi 21 

Current'meter4natlon.  Tievof IB 

Current  jnelers,  clanos Of ....--...-.. Ifi 

methodd  ot  unlng IS-IS 

lilmc  BhiiwinR 16 

Curves   (dlwliHTge.   arvH.   and    veloclijr), 

BRurv  KlHiwlng 17 

D. 
Dead  Rlvir  near— 
ThoForkH,  Uv.: 

dtothflTKt- CO 

discharge,  monthly ei 

gaguhefght- flIMI 

ratliiB  table 61 

Dedbam.  Me.. 

1-hinipH  lAku  la ; 

dvN'rIpliuu 1& 

discharge - ■!& 

dlHchnrgc.  mnnlhly 17-48 

gagt  heights 4S 

Deerfli'ld  River  at— 
Dcerflvid,  Mom.: 

description 101 

dtschnrge 101 

dlschatgo.  monlblr ivi 

ruling  table lOl 

Uonoc  Tunnel,  Msss.: 

di-scilpdon 102 

discharge ICU 

Dennllkmn  of  terms  iiswl 8-10 

Diwhaifie.  mitthial^  ul  mensurliig  unil  ruin- 

putlng 19-22 

Bljitlelcl,  Mu.. 

Antlrnwo^n  River  at: 

description "U 

dlwhargc 70 


Blverat: 
dlscb«i|«.  moDtbl; .. 

tagebd^U 

mttngUble 

Sialnag*  badiu,  JM  oi 


at  Rive 


it  Blver.   Sit  Fomb- 


Easttioldcn.  Ue., 
Phillips  I J 

discharge,  monthl  J M 

PhllllpBldkc  <  northern  otitirt) «(: 
description 

(■(«lidgliti 

rating  Ubl& 

RnOeld.  Ue., 
ColdSIrW 

diBCba 

discharge,  montblr . . . 

gagehelghu 

rating  t^e 

Squivalenla,  labl*  of. 


Farmlncton  Rirer  at— 
FarmlDgton,  Conn.; 

dRSCrlptloD M 

dlwsharga IB 

Flah  River  a^~ 
Waliagrass,  He.i 

description ' 

dlacbarge ^ 

discharge,  montblr f 

gagebeiKhu M 

rating  table* * 

Klosts,  IMC  of,  In  measdrlng  dlscbsigt W 

FolIausbLi>,  Robert,  workof ' 

Fnrkn.    Sie  Tho  Forks. 

Fort  Palrflcld,  He., 
Aroodlook  River  at: 

description ^ 

dlscliHTgc ^ 

discharge,  monthly " 

gageholghti T-* 

rating  table ' 

Fort  Kent,  Me,, 
St.  John  River  at: 

description ' 

dlschaige • 

discharge,  monthlj ' 

gsgebelghli „ * 

rating  table " 

FoicroCt.  Me., 

I1scaia<iuia  River  near: 

description .__,,,,,..,. ,....'■     * 

discharge " 

disilisHfcmonthlj- ■ 

KBgcliu-lgbts I* 

Kmnilngbum,  Maa., 
^□dbury  River  at; 

description .,.,, • 

rainfall , 

)1eld 


•m; 


INBEl. 
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ction,  N.  H.,  Page. 

:  River  at: 

ption 76 

iTge 76 

Lrge,moDthl7 78 

leighU 77 

ruble 77 

G. 

OS,  equipment  of 15 

f,  map  ihowing 8 

liDUte,  definition  of 10 

•I 

icontee  Stream  at: 

ption 64-65 

iige,  dally 65-66 

irge,  monthly 66 

Riyerat: 

ption 78 

jge 79 

.rge,  daily 79 

jge,  monthly 79 

Conn., 
Ic  River  at: 

ption 113 

jge 113 

kige,  monthly 114 

leighta 113 

table 113 

8aco  River,  view  of 74 

le., 
River  (East  Branch)  at: 

ption 88 

rge 38 

.rge,  monthly 39 

lelghts 38 

toble 39 

n., 

ut  River  at: 

ption 93 

leightu 93 

F.,  workof 7 

1., 
iiver  at: 

Dtlon 112 

rg«? 112 

ills  at,  view  of 74 

ike  in: 

>tion 44-45 

rge 45 

rge,monthly 47-48 

eights , 46 

tables 47 

l,MaaB., 
liver  at: 

>tlon 102 

rge 102 

alcolationof 11 

vera!— 
Ule,  Conn.: 

>tio& 112 

rge 113 

rge,  monthly«.J 114 

dffata. 113 

table U3 


Hooaatonic  River  basin:  Page. 

description  of 112 

Hoyt,  J.  C,  work  in  charge  of 7 

Hydrographic  surveys,  organisation  and 

Bcopeof 8 

I. 

IceH^vered  streams,  flow  of,  measurement 

of 19 

Israel  River  (above  South  Branch)  near- 
Jefferson  Highlands,  N.  n.: 

description 94 

discharge 94 

discharge,  monthly 95 

gage  heights 94 

rating  table 94 

Israel  River  (below  South  Branch)  near- 
Jefferson  Highlands,  N.  H.r 

description 95 

discharge 95 

discharge,  monthly 96 

gagehcdghts 95-96 

rating  table 96 

J. 

Jefferson  Highlands,  N.  H., 

Israel  River  (above  South  Branch)  near: 

description 94 

discharge 91 

discharge,  monthly 95 

gage  heights 94 

rating  table 94 

Israel  River  (below  South  Branch)  near: 

description 95 

discharge 95 

dischAZgc,  monthly 96 

gage  heights 95-96 

rating  table 96 

K. 

Kennebec  River  at  and  near— 

Bingham,  Me.: 

description 57 

discharge 57 

North  Anson,  Me.: 

description 52-58 

discharge 53 

discharge,  monthly 55 

gage  heights 58^54 

rating  tables 54-56 

The  Forks,  Me.: 

description 51 

discharge 51 

di!H.*hargu,  monthly 52 

gage  heightH 51-52 

rating  table 52 

Watcr\'llle,  Me.: 

description 55-M 

discharge,  daily r)6-57 

discharge,  monthly r»7 

Kennebec  River  basin: 

description  of 48-49 

river  surveys  In 49 

Lawrence,  MasH., 

Merrimac  River  at: 

description 80 

discharge,  daily 80 
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E  WATER  SUPPLY  OF  THE  HUDSON,  PASSAIC,  RARITAN,  AND 
DELAWARE  RIVER  DRAINAGES.  1906." 


H.  K.  Barrows  and  N.  C.  Grover, 
District  Ilydrographers,^ 


IXmODlTCTION^. 

SCOPE    OF    WORK. 

irater  supply  of  the  United  States  is  of  more  importance  to  the 
[  pursuits  of  the  people  than  is  any  other  natural  resource, 
irid  States  the  limit  of  agiicultural  development  is  determined 
amount  of  water  available  for  irrigation;  while  in  all' parts  of 
ntry  the  increase  in  the  population  of  cities  and  towns  makes 
ry  additional  water  supplies  for  domestic  and  industrial  uses, 
uring  which  both  the  quantity  and  the  quality  of  the  water 
ly  be  obtained  nmst  be  ccmsidered.  The  location  of  manufac- 
plants  may  depend  largely  on  the  water-power  facilities  and 
character  of  the  water.  The  notable  advances  made  in  the 
transmission  of  power  have  led  to  the  utilization  of  water 
for  the  operation  of  manufacturing  establishments,  railroads, 
micipal  lighting  plants,  many  of  which  are  at  some  distance 
16  places  at  which  the  power  is  developed, 
intelligent  establishment  and  maintenance  of  enterprises  or 
ies  that  depend  on  the  use  of  water  demand  a  thorough 
ige  of  the  flow  of  the  streams  and  an  understanding  of  the 
)ns  affecting  that  flow.  This  knowledge  should  be  based  on 
lowing  both  the  total  flow  and  the  distribution  of  the  flow 
lout  the  year,  in  order  that  normal  fluctuations  may  be  pro- 
or.     As  the  flow  of  a  stream  is  variable  from  year  to  year, 

rk  in  New  York  was  under  the  dirK^tion  of  Mr.  R.  E.  Ilorton  (or  the  first  half  of  the  year. 
I  last  half  of  the  year  it  was  under  the  direction  of  Mr.  II.  K.  Barrows,  and  assistance  was 
iroughout  the  year  by  C.  C.  Covert.    T\w  work  outside  of  New  York  State  was  carried  on 
lirectlon  of  Mr.  N.  C.  Grover,  assisted  by  members  of  the  computing  section. 
tatlons  were  made  and  the  data  pn^pared  for  publication  under  the  directlouot  loYvxvC: 
•ted  by  R.  H.  Bolster,  F.  F.  Uenshaw,  Robert  Follanaboe,  aad  H.  D.  Pt^^XX. 
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2  SURFACE   WATER   SUPPLY,  1906. 

ostiinates  of  future  flow  can  be  made  onlv  from  a  study  of  observa- 
tioiis  covering  several  years.  The  rapid  increase  in  the  development 
of  the  water  resources  of  the  United  States  has  caused  a  great  demand 
by  ( ngineers  for  information  in  regard  to  the  flow  of  streams^  as  it  is 
now  generally  realized  that  the  failure  of  many  large  |X)wer,  irri^- 
tion,  and  other  ])rojects  has  been  due  to  the  fact  that  the  plans  were 
made  without  sufficient  tnistworthy  information  in  respect  to  the 
water  supply. 

Owing  to  the  broad  scoi)e  of  these  hydrographic  investigations  awj 
the  length  of  time  they  should  cover  in  order  that  the  records  mar 
be  of  greatest  value,  it  is  in  general  impossible  for  private  individuak 
to  collect  the  necessary  data,  and  as  many  of  the  streams  traverse 
more  than  one  State  this  work  does  not  properly  fall  within  the 
province  of  the  State  authorities.  The  United  States  Geologiol 
Survey  has  therefore,  by  means  of  specific  appropriations  by  Con- 
gress, for  several  years  systematically  made  records  of  stream  flow, 
with  the  view  of  ultimately  determining  all  the  important  feature 
governing  the  flow  of  the  principal  streams  of  the  coimtrj'.  In  car- 
rying out  this  plan  stations  are  established  on  the  streams  and  maift- 
tained  for  a  period  long  enough  to  show  their  regimen  or  genenl 
behavior.  When  a  record  that  is  sufficient  for  this  purpose  has  b«i 
obtained  for  any  stream  the  work  on  that  stream  is  discontinuei 
The  order  in  which  the  streams  are  measured  is  determined  bv  the 
degree  of  their  importance. 

During  190()  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  ahmg  the  various  rivers  throughout  the  United  States,  is 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

•/  ft' 

These  data  have  been  assembled  by  drainage  are^s,  and  are  jMib* 
lished  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  i)ertains  to  the  surface  watff 
resources  of  a  grouj)  of  adjacent  areas.  In  these  papers  are  embow 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  coifr 
putations  based  on  these  data,  and  other  information  that  has* 
direct  bearing  on  the  subject,  such  as  descriptions  of  basins  andtb 
streams  draining  them,  utility  of  the  water  resources,  ete.  Thefe 
follows: 

Watt  r-S  up  pi  If  ntid  Irr'ujni'ion  Pnptrs  on  Sur/nrc  Water  Supply,  lOitfi. 

2<)1.  Surian*  water  Mipply  ni  New  En^lainl,   lOOO  (Atlantic  coast  of  New  Engljoi 

(lrainag<'i. 
202.  Surface  water  .suj>ply  <»i  the*  Hudson.  l*ash!aic.  Ilarilan,  and  Delaware 'rivfrdrJiiB' 

agerf,  190(3. 


INTRODUCTION.  3 

I.  Surface  water  supply  of  the  Middle*  Atlantic  States,  1906.     (Susquehanna,  (tun- 
powder,  Patapsco,  Potomac,  Jamc>s,  Roanoke,  and  Yadkin  river  drainages,  i 

1.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  Stakes,  1900. 

(Santee,  Savannah,  Ogewhee,  and  Altamaha  rivers  and  eai<tern  Gulf  of  Mexico 
drainages.  > 

5.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  drainages, 

1900. 

6.  Surface  water  supply  of  the  Great  Lak(>s  and  Si.  I>awrence  River  drainages.  H)00. 

7.  Surface  water  supply  of  the  upper  Mississippi  River  and  IIucls<>n  Hay  drainages, 

1906. 
18,  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 
>9.  Surface  water  supply  of  the  lower  w(»stern  Mississippi  River  drainage,  1906. 

10.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  (irand*'  dniinages, 

1906. 

11.  Surface  water  supply  of  the  Colorado  River  drainiig<*  a])<)ve  Yuma,  1!M)6. 

2.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

3.  Surface  water  supply  of  California,  1906.     (The  (ireat  Rasin  and  PacilK^  Ocean 

drainages  in  California,  and  Colorado  River  drainage  below  Yuma.) 
t.  Surface  water  supply  of  the  North  Pacific  Coast  drainage,  190t). 

The  records  at  most  of  the  stations  discussed  in  tliese  reports 
tend  over  a  series  of  years.  An  index  of  the  reports  containing 
ch  records  up  to  and  including  1903  has  been  j)ubHslied  in  Water- 
ipply  Paper  No.  110.  The  following  table  gives,  by  years  and 
imary  drainage  basins^  the  numbers  of  the  papers  on  surface  water 
pply  published  from  1901  to  1906: 

tmbersof  WaUr-Supply  Papers  conlainiiuj  results  of  ntream  ineasurenieyitu,  lUOI-lWfLa 


1901.     19()2.    190a.    1904.    1905.     HXKl. 


antic  coast  of  New  England  drainage i  L*?  !    >i*> 

><l8on.  Passaic,  Rarltan,  and  Di'lawaru  river  drainagivs. ]  llV   i 

•qiKhanna,  Gunpowder,  Patapsco,  Potomac,  Jamo.s,  Roan-    j  (*.'> 

Ice.  and  Yadkin  river  drainages I  7.> 

"itee.  Savannah.  Ofswwhee.  and  Altamaha  rivors,  and  eastern    j  (i.'»  \ 

tiilf  o(  Mexico  dramages \  7.3  i 

lo  and  lower  eastern  Mississippi  river  drainages |  L?   ^ 

imX  Lakes  and  St.  Lawrence  River  drainagi\s t;.^ 

Mdson  Bay  and  upper  eastern  and  western  Mississippi  Kiver  J  [!:? 

rainages '  "' 


Tf) 


saouri  River 


drainage j    ^^^  [ 
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Inrado  River  drainage  above  Yuma 


\  7.')  / 

I  7o  r 
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Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  S4>ries  list  at  liie  ciui  of  tliis  pafxT. 


4  SUBFACE   WATER   SUPPLY,  1906. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off*'  or  "dis- 
charge **-^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  niav  be  di\ided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  secA)nd- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feel 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantitj 
of  water,  as  run-off  in  depth  in  inches,  and  acre-feet.  They  may  be 
defined  as  follows: 

'*  Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  de*p, 
at  a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fuiidamenuJ 
unit  from  which  others  are  computed. 

'* Gallons  per  minute"  is  generally  used  in  connection  with  pump- 
ing and  city  water  supply. 

The  '*miner^s  inch"  is  the  quantity  of  water  that  passes  tlirougl 
an  orifice  1  inch  square  under  a  head  which  varies  locally.  It  liai 
been  commonly  used  by  miners  and  irrigators  throughout  the  West, 
and  is  defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic fe^ 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  unifomdy  both  ti 
regards  time  and  area. 

'^ Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  vei« 
conserved  and  unifonnly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  deptk 
in  inches. 

'*  Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantitj 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonlj 
used  in  connection  with  storage  for  inigation  work.  There  is  a  con- 
venient relation  between  the  second-foot  and  the  acre-foot :  Om 
second-foot  flowing  for  twenty-four  hours  \vill  deliver  86,400  cute 
feet,  or  approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1 .  Descript  ion  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 
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6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
ays  during  the  year  when  the  same  are  available. 

Tlie  descriptions  of  stations  give  such  general  information  about  the 
icality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
nation,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
le  changes  that  have  occurred  since  the  establishment  of  the  station 
lat  would  bo  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
leasurements  made  during  the  year,  including  the  date,  the  name  of 
lie  hydrographer,  the  width  and  area  of  cross  section,  the  gage  height, 
nd  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
urfac^  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
Jach  day.  The  gage  height  given  in  the  table  represents  the  elevation 
rf  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most  sta^ 
ions  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
rem  which  the  other  tables  are  computed.  In  cases  of  extensive 
evelopment  it  is  expected  that  engineers  will  use  these  original  data 
i  making  their  calculations,  as  the  computations  made  by  the  Sur- 
?y  are  based  on  the  data  available  at  the  time  they  are  made  and 
lould  be  reviewed  and,  if  necessary,  revised  when  additional  data 
i.>  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding  to 
irious  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
ihed  to  enable  engineers  to  determine  the  daily  discharge  in  case  this 
iformation  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  *^ Maximum" 
ves  the  mean  flow  for  the  day  when  the  moan  gage  height  was  high- 
it,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
?ight.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
?en  short  j>eriods  when  the  water  was  higher  and  the  corresponding 
ischarge  larger  than  given  in  this  column.  Likewise  in  the  column 
■'  '* Minimum'^  the  ([uantity  given  is  the  mean  flow  for  the  day  when 
^o  mean  gage  height  w^as  lowest.  The  cohinui  headed  '^Mean"  is 
^C'  average  flow  for  each  second  during  the  month.  Upon  this  the 
>iiiputati(ms  for  the  remaining  coliunns,  which  are  defined  on  page  4, 
*€»  ba.se'd. 

Th(»  values  in  the  table  of  monthly  discharge  are  intended  to  give 
^ly  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
^pected  that  they  will  be  used  for  other  than  preliminary  estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
n\  is  of  {)rimary  importance.  Therefore  for  the  princij>al  stations 
bles   have   been  prepared  showing   the   horsc^power  that   can  be 
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dovelojKKl  at  various  rates  of  flow,  and  the  length  of  time  that  t 
rates  of  flow  and  the  corresponding  horsepower  are  available, 
tahlc  s  hav(»  been  prepared  on  a  basis  of  80  per  cent  efficiency  on 
turbines,  and  the  horsepower  pep  foot  of  fafl  is  given  in  order  thattb 
read<T  can  determine  the  horsepower  for  any  fall. 

In  the  computations,  sufficient  significant  figures  have  been  used* 
that  the  |>en*(»ntag(»  of  error  in  the  tables  will  not  in  general  excwl 
1  }x»r  c(»nt.  Then^fon^  most  of  the  values  in  the  tables  are  jjivaiti 
only  three  sitruificant  figiir<\s.  In  making  the  various  computation 
That<*her's  slide  nde,  Crelle's  tables,  and  computation  machines hiii 
hern  generally  used. 

Ill  order  to  give  engin(»ers  an  idea  of  the  relative  value  of  the  varioBi 
data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible.  Tli 
aeeiiraey  dej)ends  on  the  gc^neral  local  conditions  at  the  gaging sU- 
tions  an<l  the  amount  of  data  collected:  Every  effort  possible  Lsraifc 
to  so  locate  tli<»  stations  that  the  data  collected  will  give  a  hi^hdegm 
of  aeeuniey.  Tin's  is  not  always  possible,  but  it  is  considered  Wtterto 
publish  rough  values  with  explanatory  notes  rather  than  no  data. 

In  ih<'  aeeina<v  notes  the  following  terms  have  been  used,  indicating 
th<*  prol)al)le  aceuracy,  in  p<»r  c(»nt,  of  the  mean  monthly  flow.  As 
these  values  are  mean  valu(»s,  the  error  in  the  value  for  the  flgwof  anV 
indivi<lual  dav  inav  Ix*  much  lar<rer. 

Kxceijeiit  indicates  (hat  the  mean  monthly  flow  is  probably  accu- 
rate to  within  ."» j)ereent  :goo<|.  to  within  10  per  cent;  fair,  to^iithinl^ 
ptT  cent :  appmxjniate,  to  within  25  percent. 

(  OWKMKXT    EQl'IVALENTS. 

Following  is  a  tahh^  of  convenient  equivalents  for  usi»  in  hydraulic 
coniputation.s: 

1  .-.M-nn,l-f,„,i  .-.puil-  l()r;,lii*..!iii;.  iiilinT's  i iuIm'S  1  liiw  of  Man'li  2,S,  1001 ». 
I  MM-.md-f.M.i  ...jMal>  :;s.  l  r,,l,,ra.i..  rniin'r*>  iiwlM's. 
I  >•■«•(. II, I.i,H.»  «'<juals  {()  Ari/.niia  ii.iii,.r  .  ii.,i„.s. 

I  .-••<-.»n,l-f,„,(  ,Mnial.  :a<  rnit.-.l  Siat.-.^  irall«>ns  per  second;  «Hiual8  MS.S  irall«insp^ 
niimit..;  .-(jnals  <iHi. _>:•.>  -all..ns  |..r  mi,-  .lay. 

I  -Mon.l-innr  ..(|iials  i\.-2:\  |{riri>li  iiMiMiial  -alK-n^  pi-r  WMHmd. 

1  -.•r.,Ti(l-i(M.i  f..r  ..iH-  yar  n^Xir^  |  xpiar-  mil..  1.1:51  feet,  or  13.072  inches  iIih?!). 

1  <.Mun,l-f.K,r  for  oil.   y.-nr  rijiiaU  .ll.o.lC.fHM)  (nhi,-  irv\. 

I  >^.M-.)ii,l-f.H)i  .M|uaU  ahour   1  arr.'-iiH  li  p,.,-  hour. 

1  sr<.on,l-ioo(  for  one  (lay  eover>  I  .Mjiiaiv  mil..  ().0:',711»  inch  deep. 

1  MM-.m(l-ffH.i  for  one  L>s-<iay  mmnh  (..vers  1  Mpuir..  mile  l.tMl  iiieht^  deep. 

HM-on(  -f(H.|  lor  (,ne  2!»-ciay  ni.mth  eov.rs  1  Mpiare  mile  1.079  inches  deep. 

seecnd-t.H.t  tor(u.e  liO-day  nionili  c.v.rs  i  .«,uare  mile  1.1  Hi  inches  doi-p 
1  seeond-l(H,t  for  one  .'il-duy  numth  covers  I  .H,,ian.  mile  1. 15:5  inches  (hnn, 
1  s..c.,n(l-f.M)f  lor  one  day  equals  \A)S:)  aere-f.-ei. 
1  sec..nd-f.H,t  for  .»ne  L>s-day  ni<»nili  e.puils  :»:>.:,!  aeiv-feei. 
1  second-l(K.t  f..r  one  21)-day  nionih  equals  57.52  acre-feet. 
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SK»o<>ncl-f(X)t  for  one  30-day  month  equals  59.50  acre-foot. 

sc»cond-f<K»t  for  one  31-<lay  month  equals  (51.40  acro-foct. 

O  California  miner's  inches  orjiial  15.7  United  Stat<»s  pallons  j>or  soc<md. 

O  California  miner's  inches  equal  96.0  Colorado  minor's  inchos. 

O  California  minor's  inches  for  one  day  (»qual  4.9()  a<To-f(H*t. 

O  Cc>l<>ra<^l(>  miniT  s  inch<»s  equal  2.(10  ec»C()nd-fo«»t. 

O  C<>l<>ra<lo  minor's  inchc^s  equal  19.5  I'nitod  Stal<»s  gallons  j)or  s(»cond. 

O  Colorado  minor's  inches  equal  1(M  ("'alifornia  minor's  inchos. 

O  Colorado  miner's  inches  for  one  day  <'(iual  5.17  acn'-foot. 

O  Unit^nl  States  gallons  per  minute  equal  0.223  so<'ond-f<K)t. 

0  Unil<?d  States  gallons  per  minute  for  one  day  ocjual  0.442  afn'-lV>>t. 
000,000  Unite<l  .Stat<*s  gallons  per  day  equal  1.55  socon<l-fooi. 
000,000  United  Stutc^s  gallons  equal  3.07  aoro-foot. 

000,000  cubic  feet  equal  22.95  acre-foot. 

aerc*-foot  e<iuals  325,850  gallons. 

inch  deep  on  1  square  mile  equals  2,323.200  cubic  foot. 

inoli  deep  on  1  square  mile  equals  0.0737  scH'ond-foot  por  year. 

foot  «»quals  0.3048  meter. 

mile  fH|uals  1.60935  kilometers. 

mile  ixjuals  5.280  foot. 

atT€»  «H(uals  0.4047  hectare. 

acre  «Kiuals  43,560  square  foot. 
.  acre  (*<}ualH  209  foot  square,  nearly. 

1  »quar<'  mile  ecjuala  2.59  scjuare  kilomot<»rs 
L  cubic  foot  c»quals  0.0283  cubic  met<T. 

L  cubic  foot  e<iuals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  {Hjuntls. 

1  <*ubic  motor  per  minute  equals  0.5886  socond-foot. 

1  horsc»p<)wor  equals  550  f(K)t-i)ounds  per  socimd. 

1  horsopowor  equals  76.0  kilogram-motors  per  socmid. 

1  horsopow<»r  wjuals  746  watts. 

1  horsepower  iH^uals  1  second-f(X)t  falling  S.HO  frot, 

IJ  h(>rs*'i)owor  equal  alK>ut  1  kilowatt. 

rw        I     1  *         J.  11.    Sec.-ft.X  I'lvll  in  foct  .  , 

ro  calculate  water  IK) wer  <iuickly:  -  -  iu*r  Imrsopowor  on  waior- 

# 

tieel,  realizing  80  por  cent  of  theorotical  jM)Wor. 

FIELD    METHODS    OF    MEASl'UIX(;    STUE.VM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  pnparincr  them 
>r  publication  are  given  in  detail  in  Wat(»ixSup})ly  PajxTs  Xo.  94 
Hydrograpliic  Manual,  U.  S.  Geological  Survey.)  and  Xo.  05  (Accuracv 
f  Stream  Measurements).  In  ord(^r  that  those  wlio  us-  tliis  report 
^ay  readily  become  acquainted  with  the  general  nietliods  employed, 
he  following  brief  descriptions  are  giv(^n: 

Streams  may  be  divided,  with  respeet  to  their  pliysieal  Conditions, 
nto  three  classes:  (1)  Those  with  piTmanent  beds;  (2)  those  with 
»eds  which  change  only  during  extreme^  low  or  high  wjit(T;  (3)  those 
ith  constantly  shifting  beds.  In  determining  the  daily  (low,  special 
lethods  are  necessary  for  each  class.     The  data  upon  which  these 
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detenninations  are  based  and  the  method  of  collecting  them 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow. of  o] 
channel  St  n^ams:  (1)  By  measurements  of  slope  and  cross  section 
the  ust^  of  Chezy's  and  Kutter's  formulas;  (2)  by  means  of  a  weir; 
bv  measurements  of  the  velocitv  of  the  current  and  the  area  of 
cross  s;»ction.  The  method  chosen  for  any  case  depends  upon  thel 
physical  conditions,  the  degree  of  accuracy  desired,  the  funds  avi 
and  the  length  of  time  that  the  record  is  to  be  continued. 

Shpf  nuthotl. — Much  information  has  been  collected  relative  to 
coefficients  t«)  bt»  used  in  the  Chezy  formula,  v=cVRs.  This  has 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  del 
mining  the  values  of  the  coefficient  ;i  which  appears  therein.  Tlii| 
results  obtained  by  the  slope  method  are,  in  general,  only  rough^l 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  mi 
the  uncertaintv  of  the  value  for  n  to  be  used  in  Kutter's  formuki 
The  most  common  use  of  this  method  is  in  estimating  the  flood  dis- 
charge t>f  a  stream  when  the  only  data  available  are  the  cross  section, 
the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  tin 
general  con(liti<ms. 

We\r  mithxl. — Wlien  fimds  are  available  and  the  conditions  aw 
such  that  sliarp-crested  weirs  can  be  erected,  these  offer  the  be^ 
facilities  for  (h^tenuiuinir  the  flow.  If  dams  are  suitablv  situated  and 
constructed,  they  may  be  utiliz^nl  for  obtaining  reliable  measurements 
of  flow.  The  coinlitidus  necessary  to  insure  good  n»sults  maybe 
divided  into  two  elass(\s  --(1)  thost*  relating  to  the  physical  cha^acte^ 
istics  of  the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use 
of  water  around  and  through  the  dam. 

The  ])hysical  HMjuirenients  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  tliat  backwater  will  not  interfere  with  free  fall  over  it;  (W 
al)S(»n(r  <>f  l<Miks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ni(»nts  which  coniin<»  I  lie  flow  over  the  dam  at  high  stages;  if)  level 
crests  wliich  are  kept  fret*  from  obstructions  caused  by  floating logsor 
ic(»;  (<:)  crests  of  a  type  for  which  the  coefficients  to  be  used  m 
Q^-ch  h\  or  some  similar  standard  weir  formula,  are  known  (see  Water- 
Supply  Papers  Xos.  ISO  and  200");  (f)  either  no  flashboards  or  excep- 
tional care  in  reducing  leakage  through  them  and  in  recording 
condition. 

Pr(»f(Tal)ly  tliere  should  be  no  diversion  of  water  through  orarounfl 
t\\o  dam.  Generally,  however,  the  dam  is  built  for  purposes  w 
])ower  or  navigation,  and  part  or  all  of  the  water  flowing  past  it's 
diverted  for  such  uses.  This  wat(T  is  measured  and  added  to  that 
passin*'  over  the  dam.     To  insure  aceuracv  in  such  determinatioo? « 

c  Wulcr-Suppiy  I'tiiN-r  No.  2iM)  roplm'fs  No.  l.Vt.  thci'dition  oi  wliich  bos  been  cxhjiusU'd 
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V,  the  amount  of  water  diverted  should  be  reasonably  constant, 
rthermore,  it  should  be  so  diverted  that  it  can  be  measured,  either 
a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which 
of  standard  make  or  which  have  be^n  rated  as  meters  under  work- 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
ich  they  work,  and  their  angular  velocities  may  be  accurately 
jerved. 

The  combination  of  physical  conditions  and  uses  of  the  water 
)uld  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
tical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad- 
tsted  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
ns  are  good  the  cooperation  of  the  owners  or  operators  of  the  plant 
still  essential  if  reliable  results  are  to  be  obtained. 
A.  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
uity  of  record  through  the  period  of  ice  and  floods  and  the  disa<l- 
tttages  of  uncertainty  of  coefficient  to  be  used  in  the  weir  fonnula 
1  of  complications  in  the  diversion  and  use*  of  the  water. 
Velocity  method. — ^The  determination  of  the  quantity  of  water  flow- 
:  past  a  cert  aui  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
irge  measurement.  This  quantity  is  the  product  of  two  factors — 
!  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
ocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of 
1,  and  the  channel  conditions  at,  above,  and  below  the  gaging  sec- 
a.  The  area  depends  on  the  contour  of  the  bed  and  the  fluctu- 
ons  of  the  water  surface.  The  two  principal  ways  of  measuring 
J  velocity  of  a  stream  are  by  floats  and  current  meters. 
Grreat  care  is  taken  in  the  selecticm  and  equipment  of  gaging  stations 
determining  discharge  by  velocity  measurements,  in  order  that  the 
ta  may  have  the  required  degree  of  accuracy.  Their  essential 
(uirements  are  practically  the  same,  whether  tlie  velocity  is  deter- 
aed  by  meters  or  floats.  They  are  located  as  far  as  possible  where 
!  channel  Is  straight  both  above  and  below  the  ^^aging  section; 
ere  there  are  no  cross  currents,  backwater,  or  boils;  wliere  tlie  bed 
irhe  stream  is  reasonably  free  from  large  projections  of  a  periiianent 
iracter,  and  where  the  banks  are  high  and  subject  to  overflow  only 
Hood  stages.  The  station  must  be  so  far  removed  from  tlie  effects 
i^ributary  streams  and  of  dams  or  otiier  artificial  obstructions  that 
!  gage  height  shall  be  an  index  of  the  discharge. 
Ifertain  permanent  or  semipermanent  structures,  usually  n^ferred 
as  equipment,  are  generally  pertinent  to  a  gaging  station.  These 
a  gage  for  determining  the  fluctuations  of  the  water  surface,  bench 
,rks  to  which  the  datum  of  the  gage  is  referred,  permanent  marks  on 
bridge  or  a  tagged  line  indicating  the  points  of  m(»asurem(Mit,  and 
ere  the  current  is  swift  some  appliance   (generally  a  secondary 
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oahio)  to  hold  tho  motor  in  position  in  the  water.  As  a  rule  the  sta- 
tions aro  looatod  at  brid^os  if  tlio  cliannel  conditions  are  satisfactoiT, 
as  from  thoin  tho  o}>sorvation8  can  more  readily  be  made  and.  the  cost 

of  tho  ocjuipinont  is  small. 

Tho  floats  in  oommofi  iiso  aro  tho  surface,  subsurface,  and  tube  or 
rod  floats.  A  <*orko(l  hottlo  with  a  fla^  in  the  top  and  wei^^ted  at  the 
bottom  makos  ono  ()f  tho  most  satisfactory  surface  floats,  as  it  is 
afloctod  but  littlo  by  wind.  Tn  oa.se  of  flood  measuremBOtB  gofld 
rosults  can  bo  o1)tainod  by  obs(^rvin<]^  tho  velocity  of  floating  cakes  (i( 
ioo  or  debris.  Tn  oast^  of  all  surfaoo-float  measurements  ooeflBcient^ 
must  bo  usimI  to  roduo(»  -tho  obsiM'vod  velocity  to  the  mean  vdocitv. 
Tho  subsurfaco  and  tubo  or  rod  floats  aro  intended  to  give  directly  the 
moan  v<»lo<'ity  in  tho  vorfioal.  Tubos  j^ivo  excellent  results  ¥^ien  the 
ohann(»l  conditions  aro  ^ood,  as  in  canals. 

In  moasurintj:  velocity  bv  a  float,  observation  is  made  of  the  time 
taken  by  tlio  float  to  pass  ov(»r  tlio  "run,"  a  selected  stret'Ch  of  river 
from  50  to  200  f(»ot  lon<jj.  In  oach  discliai^o  measurement  a  law 
number  of  v(»locity  di^torminalums  aro  made  at  diflTorent  iK)ints  acn>?j 
tho  stream,  and  from  tln»se  obs(»rvations  tho  mean  A'elo<*itv  for  tlw 
whole  section  is  determined.  This  may  Im»  clone  by  plotting  tho  mean 
])ositions  of  the  floats,  as  indicat(Ml  by  tho  distances  from  the  bank,a» 
ordinates,  and  th(»  corresponding  times  as  abs(*issas.  Acurve  thnnigh 
thos(»  points  shows  th<»  mean  time  of  run  at  any  point  across  tho  stream, 
anti  th(»  mean  timu  ft)r  the  wliolo  stream  is  obtained  by  dividing;  tlie 
area  bounded  by  this  curve  and  its  axis  by  tho  width.  Tho  length  of 
the  run  divided  bv  the  mean  tinu»  <^ives  tho  mean  velocitv. 

The  area  us(m1  in  iloat  measurements  is  tho  mean  of  tho  areas  at  the 
two  ends  of  the  run  and  at  several  intormodiate  sections. 

The  ess(»ntial  parts  of  tlie  current  metc^i-s  in  use  are  a  wheel  of  sonie 
type,  so  constructed  tluit  th(»  impact  of  flowing  water  causes  it  to 
revolve,  and  a  devi<'e  for  reconlin^  or  indicating  the  number  of  revo- 
lutions. The  relaiion  i)etween  th(»  velocity  of  the  moving  water  aiid 
the  revolutions  of  the  whc»el  is  delermined  for  each  meter.  This 
rating  is  (lon<»  by  drawini:  the  nutter  through  still  water  for  a  given 
ilistance  at  (hlVenMit  speeds,  and  not inir  tho  number  of  revolution's  for 
each  run.  From  these  data  a  rating  tabl<»  is  prepared  which  gives 
th(*  velocitv  iKT  sr('on<l  for  anv  lunuber  <»f  iwohitions. 

Many  kinds  of  curnMit  meters  iiave  been  constructed.  Tliey  niav, 
howev<'r,  be  classed  in  two  ireneral  types:  Thos<>  in  which  the  wheel  is 
mad(»  up  of  i\  HM'ies  of  cups,  as  tiie  Price,  and  those  having  a  scn»w 
propeller  whe<»l.  as  the  Haskell.  Kach  meter  has  been  developed  for 
use  imder  some  spcM-ial  condition.  In  the  cjusc*  of  the  small  Price 
nw't<M',  shown  in  PI.  II.  />.  which  has  b(»en  lar^roly  developed  and  ex- 
U'usively  used  by  the  Tnited  Stales  ( l(»oloo:ical  Survey,  an  attempt 
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»een  made  to  get  an  instrument  which  could  he  used  under  prac- 

y  all  conditions. 

rrent-meter  measurements  may  be  made  from  a  bridf3>,  a  cable,  a 

or  by  wading,  and  g^ing  stations  may  I>e  classifipd  in  accord- 
with  such  use.     Fig.  1  shows  a  typical  cable  station. 

making  the  iiiea.'^urement  an  arbilran^  number  of  points  are  laid 
1  a  line  perpendicular  to  the  thread  of  the  stream.  The  |>oints  at 
ti  the  velocity  and  depth  are  obser\'cii  are  kn»»wn  as  measuring 
s,  and  are  usually  fixed  at  retrular  Intervals,  variing  from  2  to  20 
depending  upon  the  .^size  and  condition  of  tlic  stream.  Pcrpen- 
ars  dropped  from  the  measuring  i><>iiit8  divide  the  ga-iing  .■section 
rtrip-s.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area, 
liseharge  an'  determine<l  iiidepen<lently,  si)  that  conditions  i^xist- 
i  one  part  of  the  .stream  may  not  ho  extended  to  parts  wben>  they 
it  apply. 


fee  classes  of  methods  of  measuring  velocity  with  current  meters 
1  general  use— multiple-point ,  single-point,  and  integration, 
e  three  principal  multiple-point  methods  in  gcnrrid  use  arc  the 
cal  velocity-curve;  0.2  and  0.8  depth:  and  lo|>,  hot  torn,  and  mid- 


the  vertical  velocity-curve  method  a  .series  of  velucily  determi- 
ns  are  made  in  each  vertical  at  n'gular  inlcrvals,  ilsuhIIv  from  0..'i 
foot  apart.  By  plotting  these  velocities  tu-i  id>s<rissiis  and  their 
IS  as  onlinates,  and  drawing  ii  smooth  nirvc  among  the  resulting 
s,  the  vertical  velocity-curve  is  dcvc'lo|>e<l.  This  curve  .ihows 
lically  the  magnitude  and  clianges  in  velocity  from  llie  sur- 
;o  the  bottom  of  the  stn-am.  The  uiean  velocity  in  liic  vertical 
en  obtained  by  di\'iding  the  area  bounded  by  this  v<-]ocily- 
1  and  its  axis  by  the  de|>lh.  On  account  of  ihc  length  of  time 
red  to  mako  a  complete  measun-mcnt  by  this  metliod  its 
n  limited  to  the  determination  of  ciMdlicients  for  purposes  of 
•arison  ami  to  measurements  under  ice. 
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ch  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
he  stream,  which  is  determined  bj^  soundings.  The  soundings  are 
ally  taken  at  each  measuring  point  at  the  time  of  the  discharge 
isurement,  either  by  using  the  meter  and  cable  or  by  a  special 
nding  line  or  rod.  For  streams  with  permanent  beds  standard 
ss  sections  are  usually  taken  during  low  water.  These  sections 
ve  to  check  the  soundings  which  are  taken  at  the  time  of  the  meas- 
^ment^,  and  from  them  any  change  which  may  have  taken  place  in 
i  bed  of  the  stream  can  be  detected.  Thev  are  also  of  value  in 
taining  the  area  for  use  in  computations  of  high-water  measure- 
nts,  as  a(!curate  soundings  are  hard  to  obtain  at  high  stages, 
[n  computing  the  discharge  measurements  from  the  observed 
locities  and  depths  at  various  points  of  measurement  the  measuring 
!tion  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
lan  velocity,  area,  and  discharge  are  determined  separately  for 
her  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are 
5  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is 
bained  by  dividing  the  total  discharge  by  the  total  area, 
rhe  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
ing  to  diversity  and  instability  of  conditions  during  the  winter 
riod  and  also  to  lack  of  definite  information  in  regard  to  the  laws  of 
w  of  water  under  ice.  The  method  now  employed  is  to  make  f re- 
ent  discharge  measurements  during  the  frozen  periods  by  the  0.2 
d  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an  accu- 
jb  record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
aracter  of  the  ice,  etc.  From  these  data  an  approximate  estimate 
the  daily  flow  can  be  made  by  constructing  a  rating  curve  (really 
series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
lering,  in  addition  to  gage  heights  and  discharge,  the  varying  thick- 
38  of  ice.  For  information  in  regard  to  How  und(M*  ice  cover  see 
ftter-Supply  Paper  No.  187. 

OFFICE    METHODS    OP   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  determining  run-olT,  depending 

on  whether  or  not  the  l)ed  of  the  stream  is  perinaiient. 

For  stations  on  streams  with  permanent  beds  the  first  stej)  in  com- 

ting  the  run-off  is  the  construction  of  a  rating  ta])le,  which  shows 

5  discharge  corresponding  to  any  stage  of  the  stream.     This  rating 

>le  is  applied  to  the  record  of  stage  to  determine  the  amount  of 

ter  flowing.     The  construction  of  the  rating  table  depends  upon  the 

thod  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  t  al)l(»  is  some 

ndard  weir  formula.     The  coefficients  to  be  used  in  its  application 
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In  the  second  multiple-point  method  the  meter  is  held  successivrlr 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions imder  a  wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velQcity  very  closely  for  open- water 
conditions,  and  moreover  the  indications  are  that  it  holds  nearlv  ss 
well  for  ic^-covert>d  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top 
velocity,  4  times  the  mid-depth  velocitj^  and  the  bottom  veloo.tr._ 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  ilepth.i. 

The  single-point  method  consists  in  holding  the  meter  either  at. 
the  depth  of  the  thread  of  mean  velocity  or  at  an  arbitrary'  depth :. 
for  which  the  coefficient  for  reducing  to  mean  velocity  has  been., 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total 
depth.  In  general  practice  the  thread  of  mean  velocity  is  considered 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of  the 
measurements.  A  large  number  of  vertical  velocity-curve  measure- 
ments, taken  on  many  streams  and  under  varying  conditions,  s!iow 
that  the  average  coefficient  for  reducing  the  velocity  obtained  at  0.6 
depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near 
the  surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect 
of  the  wind  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95. 
depending  upon  tlie  stage,  velocity,  and  channel  conditions.  The 
higher  the  stage  the  larger  the  coefficient.  This  method  is  specially 
adapted  for  flood  measurements  or  w-hen  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface)  to  the  bottom  and  back  again  to 
the  surface  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a  check 
on  the  point  methods. 

The  ar(»a,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
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The  discharge  curve  is  defined  primarily  by  the  measurements  of  dis- 
charge, which  are  studied  and  weighted  in  accordance  ^"ith  the  local 
conditions  existing  at  the  time  of  each  measurement.  The  curre 
may,  however,  best  be  located  between  and  beyond  the  measurements 
by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve 
under  normal  conditions  is  concave  toward  the  horizontal  axis  and 
is  generally  parabolic  in  fonn. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences  be- 
tween successive  discharges  are  then  taken  and  adjusted  according  to 
the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available, 
a  condition  which  seldom  exists  on  streams  of  this  class,  the  dischaije 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre* 
qucnt  discharge  measurements  must  be  made  if  the  determinations 
of  flow  are  to  be  other  than  rough  approximations.  For  stations  witl 
beds  which  shift  slowly,  or  are  materially  changed  only  during  floods, 
rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occunb 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  everj''  two  or 
three  days  and  the  discharge  for  intervening  days  obtained  either  br 
interpolation  modified  by  gage  height  or  by  Professor  Stout's  method, 
wliich  has  b(»en  descri])ed  in  full  in  the  Nineteenth  Annual  Report 
of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a  graphicil 
appli(5ati()n  of  it,  is  also  much  used  in  determining  the  flow  at  stationB 
wliere  the  hin]  shifts  but  slowlv. 
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Ill  DSOX  KIVEK  DRAINAGE  BASIN. 

DEsruirriox  of  bastn. 

The  principal  sources  of  Hudson  River  lie  in  the  wildest  portioiirf 
the  Adirondack  Mountains,  in  Essex  County,  northeastern  New  Tort 
A  num])er  of  bnul<•h(^s,  any  one  of  which  might  possibly  be  considered 
the  main  stream,  form  its  upper  waters;  but  if  the  highest  colkH'tfd 
Bnd pernnment  body  of  water  be  assumcid  a^  the  true  head,  then  the 
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A))(»ve  Roiii<»  the  Mohawk  flows  throu«^h  a  deep  gorge  in  shale  rock; 
from   Komo  eastward  to  Little  Falls  the  valley  is  deeply  filled  wi4 
alluvial  dojxjsits,  aiul  the  flood  plains  on  either  side  lieconie  siihme 
durin<r  freshets,  thus  arting  to  some  extent  as  storage  reservoirs. 
Little  Falls  the  river  ruts  through  a  nwky  gorge,  whose  walk 
precipitously  :»nu  or  OCH*  fei^t. 

Ik^low  Kome  the  fall  of  the  river  is  small  and  rather  uniform, 
made  up  of  long,  quiet  reaches  with  slight  riflSes;  hut  at  Little  Fi 
this  uniformitv  is  bn)ken,  and  the  stream  descends  in  a  successsion d 
falls  a]»out  4r»  feet  in  less  than  half  a  mile.  The  avenige  fall  Ix^twed 
Kome  and  thi'  lower  a<iueduct  at  Crescent,  a  distance  of  110.7  mil®, 
is  :lAo  feet  |M'r  mile;  thence  to  the  level  of  slack  water  above  Trot 
dam  there  is  a  further  descent  of  14J>.5  feet  in  4.4  miles,  but  of  thi* 
1<C»  feet  i>  ineludeil  in  the  improved  jx)wer  at  Coh^es. 

The  prinripal  iributari<»s  of  the  Mohawk  l>elow  the  souive  aire  sue- 
ressivelv.  ()ri^k:niv.  \Vest  Canada,  East  Cana<bi,  and  S<*hoharie  creeks. 

The  Krie  C'anal  runs  panillel  to  the  Mohawk  through  most  of  ito 
(•our>e  below  Rome  and  derives  a  part  of  its  water  supply  from  the 
river.  Feeder  tiam^  for  purix)ses  of  diversion  are  located  on  the  river 
at  Delta.  Rome.  Little  Falls,  Rocky  Rift,  and  lli^xford  P'lats.  AtUutt; 
at  ()ri>kany  Creek  also  diverts  into  the  canal  a  portion  of  the  flow<» 
that  tributary,  a<  well  as  waters  brought  into  the  Mohawk  basin  from 
storage  reservoirs  located  in  the  upiKM*  drainage  ba.sin  of  ChenangO; 
River  near  Hamilton,  N.  Y.  There  is  also  a  diversion  dam  near  th^ 
mouth  of  Sclioliarie  Creek,  the  largest  tributarv  of  the  Mohawk.        ^ 

riie  annual  }>re('ii>itation  in  the  Hudson  River  l>asin,  as  detemiioi 
by  observations  at  twelve  or  more  stations,  is  alxmt  37  inches,  but 
amount  is  undoubiedlv  nnieh  crivater  in  the  elevated  countrv  m*ar 
headwaters. 

The  llow  of  tlie  upper  Hudson  is  controlled  to  some  extiMit  duri 
the  dry  season  by  the  use  of  Indian  l^ke  storage  reservoir,  and  t 
facilities  for  storage  works  in  this  part  of  the  basin  are  unsurpasiuei 
The  entire  region  is  dotted  with  ponds  and  lakes,  manj'  of  them  of 
large  size  and  fiul  from  extensive  drainage  areas.  Saratoga  l^ke 
serves  as  a  rejridator  of  Fish  Creek,  and  there  is  a  small  reservoir  at 
the  headwaters  of  the  Iloosie.  Storage  is  also  extensiveU'  developed 
in  tht'  ])asin  of  Croton  River  for  the  pur|X)se  of  supplj^ing  the  city  of 
New  York  with  water.  The  flow  of  the  Mohawk  alx)ve  the  gafrinjf, 
stations  at  Little  Falls  and  Dunsbach  Ferry  is  modified  during  tM 
season  of  canal  navigation,  extending  from  about  May  1  to  December  M 

Fixcept  that  of  the  Delaware,  the  basin  of  the  Hudson  contaioi}^ 
greatiM-  population  in  proportion  to  its  size  than  any  other  importantj 
river  basin  in  the  Cnited  St4it(»s.  This  population  is  largely  concen*^ 
tnited  along  the  great  highway  of  traftic  which  follows  the  valley  of 
the  Moliawk  from  the  west  and  then  continues  down  the  lower  Hudson- 
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HUDSON   RIYEB  AT   FORT   EDWARD,    N.    T. 

is  station  was  established  in  1895,  in  connection  with  the  upper 
»on  storage  surveys.  It  is  located  at  the  dam  of  the  International 
r  Company.  A  new  and  accurate  profile  of  the  crest  of  the  dam, 
ned  in  1906,  has  been  used  to  determine  the  discharge.  The  con- 
ns at  the  station  are  described  in  the  annual  r(»ports  of  the  State 
leer  and  surveyor  of  New  York,  and  in  Water-Supply  Paper 
L66,  page  18,  where  are  given  also  references  to  publications  that 
kin  data  for  previous  years. 

ily  discharge y  in  second-feet^  of  Hudson  River  at  Fort  Edward ^  S.   ]'.,  for  lOOfS. 


7- 


Jan. 


8,892 
7, 569 
5,740 
5,674 
6,4S4 

5,461 
8,703 
6,266 
3.891 
8,469 

3,1M 
3.540 
2,200 
6,060 
5,740 

4.851 
4,742 
4.640 
3,720 
1.726 

6,374 

7,897 

8,014 

14,156 

18,017 

17,080 
14.3rA) 
18,788 
12,314 
12, 197 
9,872 


Feb. 


9,962  ! 

5,937 

5.5H6 

5,548 

5,996 

4,139 
3.876 
4,425 
4.348 
2.160 

6,080 
5.492 
4.051 
4,518 
4.590 

3,775 
1,493 
6,984 
4.821 
4.343 

3.730 
4,371 
5,795 
5.49H 
6.984 

8.060 
7.640 
7,274 


Mar. 

Apr. 

6,343 

10,763 

5,338 

10,532 

4,351 

10,147 

10,572 

10,579 

12,421 

12, 110 

10,709 

11,517 

10.058 

10.339 

9,309 

10,070 

8,682 

10,579 

7,264 

9,358 

6,868 

8,217 

6.534 

8.383 

6.229 

8,968 

4,520 

10,741 

4,327 

22,379 

4,253 

23,026 

2.083 

27,046 

5,672 

27,687 

4,779 

27,687 

3,881 

28,467 

3,208 

27,023 

8.490 

25.000 

3,705 

26,796 

2,216 

24,096 

5,139 

20,824 

3,429 

17,726 

3,764 

14,875 

4,916 

11,000 

9,163 

11,523 

9.566 

11,517 

9,746 

May. 

June. 

July. 
7.940 

Aiiff. 

Sept.      Oct. 

Nov. 

Dec. 

12,006 

10,837 

3,662  1  2,175  i  3,143 

3,168  i  3,843 

12,637 

7,723 

13.U(i5 

3,174     3,7r>6     2,738 

3.293 

5.902 

13.658 

8.529 

11,354 

4,2-i9  ;  5,006 

2.616 

1,693 

4,355 

13,275 

8,782 

9.046 

1,685 

2, 904 

2,882 

4, 274 

4.016 

13,280 

5,845 

10,672 

3, 56:} 

1,931 

2,409 

2,630 

2,:kHi 

12,959  ' 

4,781 

9,208 

4,030 

5. 124 

2.063 

2,207 

2,tm 

12.639 

5, 140 

5, 913 

3.634 

3,  193 

3,840 

2,763 

\  8S7 

11,629 

6,287 

7,3,-)! 

2,870 

2.215 

2.653 

2, 6(iO 

3.:J82 

12,386 

7,106 

B,7-28 

2.6:K) 

4,0'.a      2,493 

2. 7:«J     3, 289 

11,376 

10,262 

5, 156 

2,432 

3.871      2,291 

1,320     3,a51 

11, 0^4 

11,356 

5,240 

1,666     2,813     2,616 

4,091   ,  2.099 

9,389 

12.976 

4,841 

76y  :  2.73'J     2,3(W 

2,904  1  2,520 

9,550 

9.1*26 

4,552 

2.4«kH  :  2.728      i;472 

3,478 

2.396 

12,384 

7.977 

2,188 

2,354     2,2,'>9     3,.'»8S 

2. 127 

2.565 

14,774 

7,171 

5,642 

1,694      1,H16     2,491 

2, 930     2. 881 

11,753 

2,262 

5,805 

1,512     3,233     2,409 

3, 025      1 .  972 

9,556 

5,865 

3.714 

1J502     2.697 

2,572 

1,459      l.'Wl 

10,087 

9,108 

3,311 

830 

2,638 

2.572 

6.5;^  1  3.^)94 

9.&t2 

8,533 

3, '238 

4,094 

2,616 

2, 409 

4, 1 10  1  3. 950 

9,837 

8,442 

2,289 

2,284 

2,901 

1.871 

4, 260 

3,419 

8,618 

7,237 

870 

3,644"     2,885 

2.235 

6,  r>46 

:?,744 

7.890 

6,928 

324 

3,0*J2 

1 ,  756 

6,951 

7,034 

3.364 

5,238 

4,892 

4,226 

:{.  7117 

4,091 

4,245 

8. 5J1 

5,604 

7.268 

8.180 

2, 8ir2 

3.6:U 

3. 45«> 

3. 781 

7,0.9     5.846 

7,981 

8,910 

2,718 

1.8% 

2,h67 

3,787 

7,115     2. '235 

8.076 

6,816 

2,:i25 

l./VlO 

2, 225 

3,146 

7. 7S0     3.  H25 

9,979 

6, 172 

2,026 

4,924 

2. 742 

2.  112 

6. 203      2. 390 

14.811 

4.35:j 

1,11J) 

3. 512 

2.  S£,\ 

A,S>.\ 

r.,2r>8     2.718 

14,342 

3,818 

4.187 

3. 40.) 

1.823 

<».  .V)."> 

7.461     2.906 

12.637 

1,674 

4,743 

2. 910 

3.501 

:\,  v>.'.3 

7.530  ,  l.MI 

12,384 

3, 515 

:i,5l9 

3,  :.'.'2 

4.343 

Monthly  discharge  of  Hudson  River  at  Fort  Fdirard^  X.   >'.,  for  r.Kt6. 

[Drainage  area,  2,800  square  miles.] 


Month. 


Discharge  in  8e<H)iHl-fei;t 


Uuii-<)fT. 


Maximum.' Minimum.     Mean.      ^r/'LV,/*^"''    W.'J" 
I  sq.  mile.        Inelies. 


iber. 

r 

ber. 

ber. 


be  year. 


18,000 

1.730 

7.5S0 

2.71 

3.12 

9,960 

1,490 

5, 270 

l.KS 

1.96 

12,400 

2.080 

6.210 

2. 22 

2.  .56 

28, 5(K) 

8,220 

16,300 

5.  H2 

6.49 

14.800 

5,240 

11,100 

3.  or. 

4.  .56 

13,000 

1, 670 

7,200 

2.57 : 

2.87 

13,100 

324 

5,040 

1.80 

2.08 

4,920 

769 

2.810 

1.00 

1.15 

5, 120 

1,760 

2.970 

i.o<; 

1.18 

6,950 

1,470 

3,  i;io 

1.12 

1.29 

8, 52l» 

1.320 

4.440 

1. 5y 

1.77 

5,900 

1,840 

3. 440 

l.2:i 

1.42 

28,500 


324 


6,290 


2. -25 


30.45 


20  SUBFACE   WATEE   SUPPLY,  1B06. 

HUDSON  BTVER  AT  MECHANICflVILLE,  X.  Y. 

A  record  of  the  flow  of  Hudson  River  at  Mechaiiic:svi)lc  has  U 
kept  by  the  Duncan  Company  since  December,  18S'S.  Tlie  rm 
includes  two  dallj'  readings  of  the  depth  on  the  crest  of  the  damsn 
continuous  record  of  the  run  of  the  water  wheels  in  the  adjoiiu 
paper  mill.  The  accompanying  tablei^,  computed  by  Mr.  K.  P.  Bio 
the  engineer  of  the  company,  show  the  daily  and  monthly  mean  i 
at  Mechanicsville.  The  conditions  at  the  station  an;  de:rC'riM 
Water-Supply  Paper  No.  Ifi6,  page  '20,  where  are  given  als*>  refe«» 
to  publications  that  contain  data  for  previous  years. 

I><iUy  difchnrgt,  in  »econd-/etl,  of  Hiid*oii  lliifr  at  ifeehanina-ille,  X.   )'../■"■  I:^ 


'"  I  ^'"^■ 


,  H.Ul 


vi.m 

8,:!73 

13,613 

K,S79 

S,lKil 

TIW. 

8..BU 

IO,ll«i 

fl.M3 

'^^•'^.! 

B.iwi 

CllS    S.I1M 
U.UaO    2,610 


2,SW    . 
3.37V 


1.01'i  I  2.7! 


Monthly  diifhariie  vf  }Iii<l*iiit  Itirvr  "l  itechaniamilU,  N.   Y.,fiir 
[DruiniiRp  iircii.  4..'iOII  wiiinra  mlleii.] 


Febrimrr . 
MaiTh.... 

Aprtl 

May 


'"""" 

Jlliiimimi. 

Ji™ii. 

.„:»if;. 

n'^II 

j^g 

R,71ll 

S 

i's 

Sir|s 
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INDIAN    LAKE   RESERVOIR  AT   INDIAN  LAKE,  NEW   YORK. 

-A  record  of  the  stage  of  water  in  Indian  Lake  reservoir,  located  in 
e  upper  Hudson  River  basin,  as  described  in  preceding  reports,  has 
len  continued.  The  conditions  at  the  station  are  described  in  Water- 
ipply  P:ip<'r  No.  166,  page  24r,  where  are  given  also  references  to 
iWiciition.s  that  contain  data  for  previous  3^ears. 

^«i7/  if'itje  htitjht^  hifeety  of  Indian  lAike  resermirj  at  Indian  Lake,  X.  Y.^for  1906. 


I>av. 

Jain. 

r,:i.  42 
3:1.  .'>0 
'^\.  r»8 
33.  ».7 
:;:}.  75 

Frh. 

31.75 
31.  r»8 
31.42 
31.25 
30.92 

30.75 

Mar. 

23.83 
23.54 
23.  '25 
2:J.  00 
22.92 

22.58 
•22.29 
•22.00 
21.67 
'21. :» 

21.00 
•20. 67 
•20.  ;b 
•20.00 
19.79 

19.42 
19.21 
19.00 
18.67 
18.33 

18.00 
17.79 
17.42 
17.25 
17.00 

16. 75 
16.58 
16. 33 
16.08 
15.  *« 
15.75 

Apr. 

15.  .54 
15.33 
15. 17 
15. 17 
15.  :J3 

15.58 
15.75 
15. 92 
16.04 
16.17 

16.33 
16.50 
16.67 
16. 92 
17.67 

18.67 
19.50 
20.50 
•21.50 
2*2.58 

23.58 
24.58 
25.50 
'25. 96 
26.42 

26.83 
•27.17 
27. 42 
•27.67 
28.00 

May. 

28.33 
•28.83 
29.  '25 
•29. 67 
30.08 

;w.38 

30.67 
30.92 
31. 12 
31.33 

31.50 
31.75 
32. 00 
32.  '25 
32.46 

32. 67 
32. 62 
32.58 
3-2.50 
32.88 

82. -25 
3'2,17 
3*2.08 
32.08 
3'2.17 

32. 33 
3'2.54 
32. 67 
32.  75 
32. 67 
3*2.58 

June. 

July. 

34.-25 
31.50 

Aug. 

32.71 
3-2.58 

Sfpt. 

'26.83 
26. 58 
•26.42 
'lii.  'lb 
'26.08 

25.92 
25.42 
*25.00 
*24. 92 
24.17 

23. 75 
23.33 
*22. 92 
2-2.58 
•22. 21 

21.83 
21.50 
•21.08 
•20.  67 
20.33 

•20.00 
19. 62 
19.  ^25 
18.92 
18.58 

18.  ^25 
17.92 
17.58 
17.  ^25 
17.00 

Got. 

16. 75 
16. 42 
16. 17 
15.92 
15.67 

15. 42 
15.08 
14.75 
14.50 
14.25 

14.00 
13. 75 
13. 50 
l:^.•25 
13.00 

12.  75 
r2. 50 
1-2.25 
1-2.00 
1-2.00 

11.88 
11.67 
11.50 
11.  '25 
11.21 

11.08 
10.96 
10.88 
10.67 
10.54 
10. '25 

Nov. 

10.04 
9.8:1 
9.67 
9.50 
9.*29 

9.  as 

8.92 
8. 75 
8. 58 
8.42 

8.25 
8.13 
8.00 
7.83 
7.62 

7.50 
7.38 
7.25 
7.25 
7.25 

7.21 
7. '25 
7.25 
7.29 
7.25 

7.21 
7.17 
7.08 
7.00 
6.92 

Dec. 

32. 50 
32. 42 
3-2.33 
32.  -25 
32.83 

3*2.42 
32.50 
3*2.67 
3-2.83 

6.83 
6.67 

34.62  ■  3-2.54 
34.62     32.50 
34.58     3-2.42 

34.62     3-2. :« 
34.58  !  32.25 
84.58  i  3-2.13 
34.  M  '■  32.00 

6.50 
6.75 

- 

7.00 
7.08 

3:J.83 
33.88 
33.92 

30. 46 
30.17 
29.  «J2 

7. '25 
7.50 
7.75 

33.71     29.62 

33.50  ;  29.33 
X\.  29     29. 00 
3:i.0S  ;  2X.67 
32. 92  1  28. :« 
32. 75     28. 00 

32.92     34.50 

3'2.42  ;  34.50* 
32. 50     34. 46 
32.  58     %i.  42 
32.62     34.42 
32. 67     34, 38 

31.92 

31.83 
31.71 
81.58 
31.42 
31.  -29 

8.08 
8.17 
8.-25 



8.33 
8.00 

32.58 
32. 42 
32.17 
32.00 

27.71 
27.42 
27. 08 
2ti.  83 

3-2.75     31.33     31.21 
3-2.88     34.29     31.13 
33.00  1  34.25     31.00 
33. 08     34. 21     30. 83 

7. 75 

7.68 
7.42 
7.25 

81.83     26.58 

31.75  '  26.33 
31.67     2t;.08 

33.17 
33.21 

34.17 
34.13 

30.58 

30.*29 
29.92 
•29.58 
•29. 17 
*28. 83 

'28.50 
28. 25 
28.00 
27.  r.7 
'27. :« 
'27. 08 

7.00 
6.83 

83.33 
X\.  42 
33.50 
33.58 

33. 62 
8,'l.  67 
33. 75 
33.  KJ 
33.92 

3:?.92 

3:1.83 
3:167 
33.42 

33. '29 
33.17 
33.  as 
3;<.oo 

\VL  92 
'32.  «3 

6. 67 

m  m  »   m         •••••••• 

31.75 
32.  \»< 
32.  :a 

32.  12 
32. 42 
32. :« 
32. 21 
32. 08 
31.96 
1 

25. 67 
2.5. 42 
25.  t« 

24.75 
24. 42 
24.08 

• 

6.50 
6.33 
6.17 

6.00 
5.83 
5.67 
5.50 
5.33 
5.29 

OTE. — Th«.'  FfstTvoir  gates  wero  open  during  the  greater  iM)rtion  of  tho  year,  the  closed  perio<l 
Hi;  u»i  follows:  JHUiiury  1  to  7,  .\pril  5  to  May  11,  July  4  to  is,  December  5  to  13. 

nOOSK^    KIVER   AT   BUSKIUK,    N.    Y. 

This  station  wjis  esta})lished  Septemlx^r  25,  Ll)o3,  at  tlie  highway 
idge  in  Busk  irk  village.  The  conditions  and  the  bench  marks  are 
*4cribed  in  Water-Supply  Paper  No.  166,  page  25,  where  are  given 
*o  references  to  publications  that  contain  data  for  previous  years. 

Diachartje  inea^tnreinnttH  of  IIoonU'  River  at  Buskirkf  X.  1'.,  iii  190(1. 


Date. 


Hydrographer. 


\iN.ui.        Area  of  i     (Jage     I t-h.„,.i.. .-.,., 
^^  ^'^^^'-      section.  ,  height.   |I>i-"^*»»«rge. 


bruar\'  10«..    Covi-rt  «S:  Weeks 

j?iL«*t  :i :  C.  <:.  Covert .... 

^i.<t  "22 do 

U>l>er  10 do 


Fat. 

Sq.ft. 

130  ' 

576 

1-26 

377 

126 

377 

115 

3-28 

eight. 

i/inviiiii^t:. 

Fett. 

Sec.  ft. 

3.90 

709 

1.90 

336 

1.86 

328 

1.60 

171 

:  RiTer  frozen  over,  avenge  thicknew  of  ice  0.54  foot;  coosiderable  needle  ice.   V3i«k;se  Yve\%YL\.  Xc> 
;toni  of  ice,  8.26  feet. 


8CBFACE   WATEB   BUPPLT,  1908. 
Dmly  gage  Mghi.iafta,  of  Hooac  River  at  Bv»kiTt,N.  Y.,}ort. 


Km. 

Apr. 

M»y. 

June. 

juir. 

A«g. 

Sept. 

Oct 

Sot. 

i.tO 

2.42 

2.  SO 

1.60 

1   SI 

im 

4.15 

S,Q6 

■i» 

2.10 

■i.«i 

1.00 

%3& 

S,68 

■i.S> 

8.V0 

2.«S 

.SO 

i.aii 

1,72 

■L\b 

l.U 

22fi 

HIS 

3.  IB 

2,00 

.70 

2.3a 

3.  IS 

2.  IB 

1.S2 

1.J* 

2.00 

i*i 

iitt 

7« 

3,SU 

■t.iu 

tt.ra  lout  Ihlck.    let) 


7  10-13:  River  rniim  over  Bolld  at  biidge  rebniuy  1  lo 
It  ODt  nl  river  duiitiK  uIkIiI  i>[  Febnury  22.  No  Ice  In  i 
hortceJaiiiur)'l,2,T.iina2fl,  FebniAirlDuid  11. March  1. 
AiK^bor  Iru  ninnlng  Irom  I>eceinbec8  to  8,    Dscembcrt 


Itatinn  bM--f»r  //«««■  River  «l  Bugl-lrt.  N.  Y.,  /or  lmS-1906. 


s. 

DIi- 

Dlt- 

hiiiBbl, 

(■hams. 

F^ti 

'.Vr  -n 

JM 

"■* 

Fin. 

*^1K4 

ftrt. 

ft.-.-Jt 

17fi 

270 

7fi9 

IS 

■iM 

.WJ 

SW 

l,.^tf, 

6.W 

s  UblcHapplIm 
le  during  190a-lW 
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Monthly  discharge  of  Hootic  River  at  Baskirk,  N.  )'.,  for  1906. 

[Drainage  area,  579  square  mileo.] 


Month. 


larya. . 
•uaryfc. 

L*h 

1 


out 

ember.. 

»ber 

ember. . 
?mber  <". 


Discharge  in  .swond-fect. 


5,330 


1 


.710 
,810 
.570 
,3i<0 
.020 
704 
401 
.110 
,380 


41ti 

1,020 

570 

5S'2 

298 
140 
100 
106 
74 


1,150 
l,o:iO 
1.330 
2. 580 
1,610 
1.030 
545 

:«9 

214 
357 
600 


Run-off. 

1 

Sec. -ft.  yer 
8q.  mile. 

Depth  in 

inches. 

1.99 

2. 29 

1.78 

1.85 

2.30 

2.65 

1              4.46 

4.98 

2.78 

3.20 

1.78 

1.99 

.941 

1.06 

.585 

.67 

.370 

.41 

.617 

.71 

1.04 

1.16 

« 

ce  conditioiM  Jauuarv  10  to  13;  di»tcharg<>  estimated  600  M>cond-fect.    A.><sume<l  that  anchor  ice 
not  materially  affect  the  flow. 

oe  conditions  February  1  to  22;  discharge  entimated  700  necond-feet  February  1  to  21,  and  4,000 
nd'feet  February  22  on  the  assumption  tlmt  there  whs  more  or  less  baclc  water  due  to  ice  conditions. 
I  comparison  of  the  flow  at  this  station  from  December  1  to  22  with  that  of  the  Mohawk  Kiver  at 
isbach  Ferry  Bridge  indicates  that  the  mean  flow  for  December  wa.^  less  than  750  second-feet. 
3TK.— Values  are  rated  as  folio vra:  January,  k^^^)*^;  Febniar>',  fair;  March  to  November,  excellent. 

mohAwk  river  at  little  falls,  n.  y. 

This  station  in  located  at  the  lower  (Gilbert's)  dam  at  Little  Falls, 
Y.     The  conditions  are  described  in  Water  Supply  Paper  No.  166, 
ge  28,  where  are  given  also  references  to  publications  that  contain 
ta  for  previoas  years. 

Daily  difclutrgfy  in  aecond-feety  of  Mohawk  River  at  Little  Falln,  X.  y.,fnr  l!f(kJ. 


ty.     Jan. 


Feb.      Mar. 


8,560 
3,470 
2.  CM) 
1,990 


2,590 

l,d90 

839 

1.210 


3,820 
2,610 
2.080 
1,480 
1.480 

1,620 
2,080 
2,270 
2.230 
2,060 
2.070 


Apr.      May. 


1,820  !  6.410 
1,660     4,830 


3.790  I  1,270 


1,110 
1.100 
1.100 
1,180 
1,190 

1,210 
1,070 
1,140 
1,220 
1,180 
1,220 


1.&20 
5,810 
5,000 

5.000 
3,590 
2.610 
2,420 
2,730 

2,180 
1,780 
1,590 
1,350 
1.150 
1,030 


8.130 
3,580 
5,450 

5,:M) 
4.300 
3.240 
2.  tiSO 
8,020 

5,020 
5.950 
5,380 
5.4'20 
12.100 
12,020 


2,160 
1,810 
5.910 
6,820 
4,270 

3,860 
2,320 
1,710 
2.090 
2,040 

1.980 
1,460 
1.480 
4.590 
3,700 
1,980 


July.   Day.   Jan. 


Feb. 


574 
1,120 
3,560 
4.960 
3, 570 


3,400 

2, 150 

1,090 

726 

72.'> 


17 
IS 
19 
20 
21 


2, 620  22 

1. 500  23 

725  24 

l,7r)0  25 

2,820  26 


27 
28 
29 
30 
31 


2.690  1,060 
2,240  1,140 
2.290  ;  1,210 
1,9«K)  I  1.210 
3.030  '  2.yio 


6,780 
10. 69(> 
16. 7()0 
14.2(M) 

H,  4r>0 

5, 921) 
4. 2(iO 
2, 770 
2.  l;U) 
2,  .'»30 


5.210 
1.980 
r>.  190 

4,y:u> 

5, 400 
5.290 


Mar.     Apr.     May 


1,140 

1,130 

921 

914 

1,020 

1.110 

9-Jl 

1,020 

9.'>H 
1.100 

5.960 


3.400    11,010 


10,730 
8,790 
6.8X0 
6, 520 
«;.  950 

7. 620 
7.140 
4.740 
:i.  210 
2,400 

3.120 
2.  MO 


10.900  :^,220 
7,950  2.410 
7. 620 


1,770 
1.570 
1,400 

842 
796 

6H\ 
US 
<W1 
731 

3. 290 
4.920 
:i.  .510 
2,030 
1,170 


July. 


903 
1,040 
810 
704 
600 

496 
741 
701 
626 
653 

549 

.'W7 

427 

729 

1.270 


•OTi.— January  24  and  25,  discharge  approximate. 


SURPACE  WATER  SUPfLT,  1906. 


ifonlMy  discharge  of  itvhaick  Rii-e 


at  LittU  FaUt,  N.  Y.,  /or  1906. 
0  squue  mlloL] 


IMwhuge  In  Kcond-feet. 


I  Sec.-fi.  per  1 


MOHAWK    Itn-KK  AT   DUNSUACII    PKKRY    IIBIEMJE,  NEW   YORK. 

Tliu  station  wva  established  March  12,  1898,  for  the  prioiary  pur- 
pose of  tbecking  a  sjatem  of  levels  for  the  UDit«d  Stat^^  Ikardol 
Engineers  on  Deep  Waterways,  by  D.  J.  Howell,  civil  engineer,  nbo 
has  furnished  the  earlier  portion  of  the  record.  The  station  is  lorat*^ 
at  the  dam  of  the  West  Troy  Water  Company,  one-fifth  mile  short 
Dunsliacli  Ferry  Bridge,  9  miles  from  tbe  mouth  of  the  river.  The 
conditions  at  the  station  are  desciibed  in  Water  Supply  Paper  No.  if*, 
page  29,  where  arc  given  also  references  to  publicatioDs  that  (■otwIs 
data  for  previous  years. 


DuUti  tlMiixrijc,  • 


}l  Ihiiifbach  Ferry  Bridge,  Xetc  I'oii 


1  ,,i;, 

I    S,W7 


l.Ml       3,W1 

i.!tTl  I  3U.7Jfl 

,«/  ■    i.Wl     ia,JT»  I 

,Bfi7  j  ;;,ioi  I  ia,ioQ  ' 

,W7      2,-(il  I    «,(S1  I 
,317      :;,761       G,e«l  I 


_    _ 

S.+W 

1..B07 

.M 

:!.»! 

11.411 

4,977 

a.*i7 
1.4^1  ; 

IT.KVl 


Auk. 

Sept. 

O... 

I  8-1 

1  in 

1,*1 

»1 

1.7W 

2,m 

Ms! 

S! 

i.w 

1,M1 

2B31 

;,;;! 

im 

I  2,761    S,B 

,t'm  IX 


I* 

tf\ 

iiii 

a 

a 

J 

iS 
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McnithXy  discharge  of  Mohawk  River  at  Dujisbach  Ferry ^  New  York^  for  l^KX). 

[Drainage  area,  3,440  Hqiiare  miles.] 


Month. 


Discharge  In  second-feet. 


Runoff. 


Maximum.  Minimum. 


Mean. 


Sec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


ary ... 
uary . . 

•h 

I 

iwt 

ember. 

ber 

&mber. 
;mber  . 

Total 


29,900 

17.800 

47,800 

36.  oOO 

21,500 

9,560 

8,720 

2.760 

1,760 

6.680 

17.400 

9,000 

2,3:i0 

7,610 

2.21 

2.  55 

2.100 

4,980 

1.45 

1.51 

2,100 

9,200 

2.67 

3.08 

5, 920 

15. 500 

4.51 

5.aj 

2.  A?A) 

7,  (KM) 

2.05 

2. 36 

2,'StO 

4.410 

1.28 

1.43 

1,410 

3.190 

.927 

1.07 

951 

l,6;i0 

.474 

..55 

7'M) 

1.140 

.331 

.37 

1.180 

2, 4'M> 

.706 

.81 

1,870 

5.290 

1.54 

1.72 

2.600 

4,270 

1.24 

1.43 

47,800 


JIM) 


5, 5«»0 


1.62 


21.91 


JTE. — Valuefl  for  this  station  are  in  general  consider«Ml  a**  k«kx1,  although  (H'easionnlly  during  the 
^r  months  the  flow  is  ol)8tru<*te<l  by  ice,  cau>ing  teniiM)rary  errc)r.>4  greater  than  10  in-r  <'ent. 

ORISKANY    CREEK,    AT   COLEMAN,  N.Y. 

V  station  was  established,  June  5,  1001,  at  Wood  Road  Bridge,  1 
le  a*K)ve  the  village  of  Oriskany,  and  wa.s  discontinued  Novein])cr 
1004,  a  new  station  having  been  established  at  Coleman,  1  mile 
stream,  where  a  eableway  was  erected  for  use  in  making  current- 
ter  measurements  during  high  w^ater.  Observations  at  the  calde 
tion  were  begun  August  18,  1004,  and  discontinued  April  30,  1006. 
i  conditions  at  the  latter  station  and  the  bench  marks  are  described 
^Vater-Supply  Paper  No.  166,  page  31,  where  are  given  also  refer- 
es  to  publications  that  contain  data  for  previous  years, 
^he  following  discharge  measurement  was  made  September  17,  1006: 

'^idth,  75  feet;  area,  79  square  feet;  gage  height,  0.49  frK)t;  «li.*icharge,  llOst'coinl- 
JJailtf  (jfKje  height,  in  feet,  of  Origkany  CYtek,  ut  Coleman,  X.   Y.,  fnr  190fL 


Day 


Jan.      Feb. 


1.78 
1.78 
1.70 
2. '25 
2.10 

1.95 
1.58 

1.90 
1.7M 
1.95 

2.70 
2.00 
1.90 
1.65 
1.65 


I 


1.60 
1.32 
1.28 
1.20 
1.35 

1.25 
1.48 
1.45 
1.50 
1.32 

1.10 
1.5H 
1.50 
1.40 
1.38 


Mar. 

Apr. 

May. 

l.iri 
1.0,3 

1  _ 

17. 
18. 
19 
20. 

21. 
22. 

.    24. 
25. 

26. 
•27. 
28. 
29. 

31. 

Day. 

^• 

1.30 
1.30 

2.a5 
1.88 
1.62 
I.XO 
2. 75 

2.  a". 

2.00 
l.K') 

1. 95 
2.6.-> 

2.  (15 
2. 35 
2.  (Y> 
1.92 
2.80 

2.10 

1.10 

2.95 

1.78 

1.32 

1.4H 

1.32 
1.32 
1.22 

1.22 
1.2U 

1.15 

1.12 
1.05 

1.22 

.Ian.  ■   Feb.      Mnr.      Apr.     May 


1.70 
1.72 
1.75 
1.52 

3. 05 
8. 15 
2.  >S5 
3. 45 
2. 15 

1.45 
1.45 
1.65 
1.48 
1.70 
1.70 


1.82 
1..V2 
1.4S 

1.15 

3. 5,5 
2. 15 
2. 02 
1.75 
1..S2 

2. 05 
1.50 

i.a5 


0.  S2 
1.22 
0.  it2 
1.20 

1.18 

i.as 

1.40 
1.15 
1.10 

1.20 
3. 30 
2.5U 
2.10 
2.  X^ 
2. 95 


1.4S 
l.:i.5 
1.60 
1.52 

1.  IS 
1.  .V) 
1.  12 
l.:i8 
1. 25 

l.is 

1.20 
1.15 
1.12 
1.20 


TE.— Ice  conditions  from  January  1  to  March  20  approximately;  tbickncNH  varied  from  0. 1  foot 
Coot;  creek  iroten  over  most  of  the  time. 


HUDSON   RIVER   DRAINAQE   BASIN. 
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'onthhj  diachnrge  vj  Mohnirk  River  nt  Jhumbach  Vemj^  Xeir  York ^  fur  HH)fl. 

[L>rainagi'  nreii,  3,440  siiuttru  mile**.] 


M(mth. 


Discharge  in  seoond-f^.i't. 


Kmi-ofT. 


Ma.ximuin.'MlTiiinum  i    Mean,    i ''^LT  "I?;,,'"'"    V''*';»'i" 


er 

..................I 

tr 

;r 

tal 


47,  NK» 


29,  VWO 

2..riO 

7,<iI0 

2.21 

2.  .V> 

17.  NH) 

2. 1(N) 

4,9H) 

1.45 

i.r>i 

47.S(H) 

2.  KM) 

9,200 

2.67 

:i.OS 

:w..X)<> 

5. 920 

lo.rioo 

4.5] 

.••.  03 

2l.5l»0 

2.430 

7,iJ<".0 

2.  a") 

2.  'M\ 

9,  :n'A\ 

2,270 

4,410 

1.2S 

1.43 

^720 

1.110 

3, 190 

.927 

1.07 

2.7tiO 

9.M 

I.IKM) 

.171 

.  .Vi 

1,760 

7:50 

1,140 

.:«] 

.37 

CftsO 

1.IW 

2.  130 

.701'. 

.M 

17.4(NI 

1.H70 

5. 2'.H) 

1.51 

1.72 

9.0(>0 

2,6<I0 

4.270 

1.21 

1.  13 

'M\ 


5,  .3«»<» 


1.62 


21.«.»l 


-VHlue^  for  thifl  stutioii  are  in  Kencnil  consiiU'red  h<  fciNxl,  ulthoiivrti  (NU-iUHionaliy  duriii^r  t)ie 
lonths  the  flow  i«»  ••hstrneti**!  by  ice.  eansin;;^  teniiMirary  errnr.-*  Kn*aler  tlian  10  imt  eent. 

OUISKANY    CREEK.    AT   COLEMAN,  N.Y. 

tat  ion  wa.s  «'sta]>Iishod,  Juno  5,  IDOl,  at  Wood  Roiul  Hridf^e,  1 
il>ovo  thr  villaji^o  of  Oriskany,  and  wa.s  di.scontiiiu<»d  NovoinhtT 
04,  a  ii<»w  station  having  been  established  at  Coleman,  1  mile 
^am,  where  a  cableway  was  erectiHl  for  \\i^(i  in  making  current- 
measurements  during  high  water.  Observations  at  the  cable 
I  were  l>egun  Augu.^t  13,  19()4,  and  discontinued  April  ijo,  VM)k\. 
>nditions  at  th(^  latter  st^ition  and  the  bench  marks  are  described 
tter-Supply  Paj)er  No.  16rt,  page  31,  where  are  given  alscj  ref(»r- 
^^publications  that  (contain  data  for  previous  years. 
Hilowing  discharge  measurement  was  made  September  IT,  IJHM): 

^Vr5feet;  area,  79  0(]iiare  feet;  gage  Iieij^ht,  0.4t»  fiM.)t:  (lischargr,  110  srroinl- 

F 

Daihj  tjaiff  he.Ujht^  in  feet,  of  Orinkany  Craek,  at  (hleman,  X.   Y.,  fur  J9(m;. 


r. 

Jan. 

Feb. 

1.60 
1.32 
1.2S 
1.20 
1.35 

1.25 
1.48 
1.45 
1.50 
1.32 

1.10 
1.5« 
1.50 
1.10 
L38 

1.20 

Mar. 

1 

1.30  ■ 
1.30 
1.10  < 
2.95 

1.7.H 

1.32 
1.4H  I 
1.32  1 
1.32  ' 
1 .22  ' 

1.22 
1.20 
1.15  , 
1.12 
1.05  , 
1 
1.22 

Apr. 

May. 

l.«)2 
1.05 


....... 

I>ay. 

17 

1« '. 

19 

Jan. 

1.70 
1.72 

1.  75 
1.52 

3. 0-'» 
3. 15 

2.  Jv"> 
3. 45 
2. 15 

1.15 
1.45 
1.65 
1.4M 
1.70 
1.70 

Voh. 

1. 32 
1.:.2 
1.4'< 
1.15 

3.:»5 

2. 15 
2. 02 
1.75 
1.^2 

2.0'> 
l.W 
1.05 

Mur. 

0.S2 

1 .  22 
0.92 
1.20 

I.IS 

l.OM 

1.40 
1.15 
1.10 

1.20 

3.:k) 

2.50 
2. 10 

2.  :j5 
2.95 

-Apr. 

1.4H 
1.  ;t*> 

l.«M) 
1  52 

l.is 

1..V. 
1.  12 

!.:« 

1.25 

LIS 
1.20 
1.15 
1.12 
1.20 

May. 

»*«■••• 

1.78 
1.78 
LTD 

2.10 

3.95 

1.5A 
L90 
1.7K 
l.«5 

2.70 
2.00 
1.90 
1.65 

i.6r» 

1.50 

2. 05 
l.h8 
1.62 
I.XO 
2.75 

2. 3.'> 
2.0C) 

1.M5 
1. 95 

2.  r/> 

2.3^-1 
2.(r2 
1.92 

2.10 

JK___' 

20 

f«^.- 

21 

'mm 

22 

•23 

;  24 

i:: 

— -.. 

25 

26 

27 

28 

"  *  - .. 

29 

.10 

31 

^^e  conditions  from  January  1  to  March  20  approximately;  thlcknvbS  vari^id  liom  ^A  iv)()\. 
^~  ' :  fxoacen  over  moiit  of  the  time. 
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SXJKPACE   WATER   SUPPLY,  1906. 


Monthly  discharge  (rf  Mofvawk  River  at  Little  Falls j  N,  Y,,  for  1906. 

[Drainage  area,  1,310  square  miles.] 


Month. 


Discharge  in  second -feet. 


January . 
February 
March . . . 
April.... 

May 

July 


Maximum. 


16.700 

5,400 

11.000 

12.100 

5,910 

4,960 


Minimum. 


1,480 
839 
914 

2,400 
649 
427 


4,040 
2,220 
3,060 
5,470 
2,320 
1,390 


Run-ofT. 


M«»in       ^ec.-ft.  per  ;  Depth  fij 
^^^-        8(1.  mile.       inches. 


1 
3.08  i 

S.55 

1.70 

1.77 

2.31  1 

2. 70 

4.18 

166 

1.77 

2.M 

1.06 

1.22 

MOHAWK    RIVER   AT   DUNSBACII    FERRY    BRIDGE,  NEW   YORK. 

This  station  was  established  March  12,  1898,  for  the  primary  pur- 
pose of  checking  a  system  of  levels  for  the  United  States  Board  of 
Engineers  on  Deep  Waterways,  by  D.  J.  Howell,  civil  engineer,  who 
has  furnished  the  earlier  portion  of  the  record.  The  station  is  located 
at  the  dam  of  the  West  Troy  Water  Company,  one-fifth  mile  above 
Dunsbach  Ferry  Bridge,  9  miles  from  the  mouth  of  the  river.  The 
conditions  at  the  station  are  described  in  Water  Supply  Paper  No.  166, 
page  29,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Daily  discharge,  in  second-feel,  of  Mohawk  River  at  Duushach  Ferry  Bridge,  Neiv  York, 

for  190f). 


Day. 


Jan. 


Feb. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


7,1  SI 
5, 617 
3.897 
3,507 
5,407 

7.857 
7,097 
4,977 
2.847 
2,347 

2.677 
3,347 
4, 537 
5,187 
4,537 

4,537 
4,  tot 
4,537 
4,327 
3,897 

4.107 

7,597 

19,  H97 

29,937 

25,327 

16,997 
12,717 
9,197 
7,097 
4.977 
4,y77 


4, 757 
3,591 
2,981 
2.271 
2,601 

2. 101 
2, 271 
2,761 
2, 761 
2, 761 

2,601 
2. 761 
2,761 
2,601 
2. 761 

2,761 
2,431 
2.431 
2,431 
2,761 

3,101 

6.931 

17,761 

12,801 

11,H61 

14,041 

10,961 

6.931 


4,841 

4,191 

8,981 

30,7*28 

19,779 

13,160 

10,804 

7,845 

6,981 

6,681 

6,171 
5.491 
4,411 
3,761 
3,431 

3,460 
3,261 
8,101 
3,101 
2,761 

2,601 
2,271 
2,101 
2,889 
2,347 

2,347 
3, 431 
47.8.'iO 
24, 360 
21,777 
25,737 


20,351 
14,691 
11.861 
10.681 
14,691 

15,031 

16,401 

11,861 

9,561 

9,281 

15,711 
23,041 
21.309 
18, 131 
24, 621 

30. 541 
26,  tUJl 
22, 251 
18,871 
17,081 

16.061 
15,371 
15, 031 
13. 421 
10,681 

8,?21 
7,681 
6,931 
6,421 
5,921 


May. 

1 
June. 

5.440 

5. 921 

5.660 

5,061 

11,374 

4,191 

14,430 

3.591 

11,507 

8, '261 

9,841 

3.261 

8, 721 

3,761 

6,681 

3, 261 

5, 701 

8.101 

5,701 

3,261 

6, 421 

4,977 

5, 921 

5.617 

5.271 

5, 187 

5,  (Hil 

3,794 

7,6K1 

3,196 

6.681 

4,841 

o,  271 

6.681 

4, 621 

9. 561 

4,191 

8, 721 

3,761 

7,681 

3,261 

5, 701 

3,101 

3.981 

2, 761 

3.591 

2.601 

3,431 

2, 431 

3, 101 

2, 431 

3,101 

2. 761 

2, 761 

21,461 

2. 761 

IH,  131 

2. 601 

12, 171 

2, 271 

7,681 

July.     Aug. 


4,191 
8. 721 
7,941 
5,701 
5,061 

4.841 
3,981 
3,261 
2,761 
2, 601 

3,761 
5,271 
3.981 
3, 261 
8,101 

2, 761 
2,761 
2, 271 
2. 101 
1,981 

1,871 
1,871 
1.871 
1.641 
1,641 

1.641 
1.411 
1,411 
1,611 
1,641 
1,871 


1.871 
1,871 
1,871 
1,761 
1,641 

1.761 
2,761 
2. 431 
2. 271 
1,981 

1,871 
1,521 
1,411 
1,411 
1,181 

1.181 
1.181 
1.181 
1,066 
951 

1,066 
1,181 
1,181 
1.521 
1,521 

1,521 
1,761 
1.9S1 
2. 101 
1,H71 
1,761 


Nov.  '  Dec 


951 
1.066 
1.181 
1,066 

951 

841 
841 
841 
841 
841 

841 
786 
731 
780 
730 

730 

896 

1,301 

1,521 

1,761 

1,761 
1,641 
1,411 
1,521 
1.521 


1,787 
2.017 
2.517 
2.347 
2,187 

1,897 
1,787 
1,7W7 
1,871 
2,101 

8, 761 
6.681 
5,271 
8,261 
2,761 

2,931 
8.101 
3,101 
3,101 
3,261 
8,431 


3,101 
2, 931 
2.761 
2.761 
2,601 

2,431 
2.101 
1.981 
1,871 
1,981 

2,101 
2,431 
3, 261 
8,431 
3,761 

3,591 
3.101 
2,931 
6.171 
17, 421 

13, 421 


6.681 
6,171 
.5,701 
3.261 
2,601 

2.601 
3,761 
4,621 
4.191 
3,431 

3,101 
3,101 
3.431 
3.101 
2,931 

3.761 
9,001 
8.7il 
7,431 
6,421 

5.271 


12.>01  13,761 

10.961  I  3.761 

8.721    3.761 

7,181    3,431 


5,921 
6,171 
6, 421 
6.931 
7,431 


3.261 
2,931 
2,761 
2,761 
2,931 
8.W1 


Htn>60K  BIVEB  OBAIKAaE  BASIK. 
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Monthly  discharge  of  Mohawk  River  at  Dwisbaxih  Ferry,  New  York,  for  1900. 

[Drainage  area.  3,440  Hquare  miles.] 


Month. 

Discharge 

in  second-feet, 
inimam       Mean. 

2,3:)0          7,610 
2.  UK)          4.980 
2,  UK)           9,200 
5,920         1.5. 500 
2,430  1        7,«)60 
2.270  1        4.410 
1.410  i        3,  UK) 
951  1         1.630 
730           1.140 
1,180           2.430 
1.H70  j         5,290 
2.6(K)           4,270 

Sec. 

KllIK 

-ft.  per 
mile. 

2.21 
T!  45 

2.  r.7 

4.51 

2.05 

1.28 
.  927 
.  474 

.3:^ 

.706 
1.51 
1.24 

)(T. 

I)e, 
in( 

• 

Maximum. 

M 

>thin 
•lies. 

aary 

foary 

trh 

il 

r 

29.900 

17.SO0 

47,800 

.%.  500 

21,500 

9,560 

8, 720 

2.760 

1,760 

6,680 

17.400 

9.0(K) 

2.  .V) 
1.51 

3.  OS 
5. 03 
2.  36 

e 

1.43 

* 

1 ,.,,,«.,,» 

1.07 

fort 

.  .5.5 

u^mber 

)bCT 

ember 

ember 

.87 

.81 
1.72 
1.  13 

Total ... 

47,HOO 

7;?o 

5.  .""KkJ 

1.6J 

21.91 

UTE. — ^Values  for  thisHtatioii  are  in  general  eonsiiler«Ml  a-*  k«m><1.  alth()u»;h  <M'cnvi()imlly  diirin*,'  tlu.' 
ter  months  the  flow  is  ofwtniettMt  by  ice.  causing  iciuporary  error.-*  j^reuter  than  lo  [mt  «fut. 

ORISKAXY    CREEK,    AT   COLE.MAN,  N.Y. 

A  station  was  established,  June  5,  1901,  at  Wood  Road  Bridge,  1 
le  al)ove  the  village  of  Oriskany,  and  wa.s  discontinued  NoviMuher 
,1904,  a  new  station  having  been  established  at  Coleman,  1  mile 
stream,  where  a  cableway  was  erected  for  use  in  making  ciirreiit- 
'ter  uieasurements  during  high  water.  Observations  at  th(»  ({11)10 
tion  were  begun  August  13,  1904,  and  discontinued  April  W^  VM)iS, 
e  conditions  at  the  latter  station  and  the  bench  marks  are  described 
Water-Supply  Paper  No.  166,  page  31,  where  are  given  also  refor- 
ms to  publications  that  contain  data  for  previous  years. 
The  following  discharge  measurement  was  made  September  IT,  lt*06: 

ndth,  75 feet;  area,  79  wjuare  feet;  gage  hoivrht,  ().4i)  foot:  <lischar^'(',  llOsiM-nml- 


iMiihf  (jfuje  height y  in  feet ^  of  Oriakann  C^rrek,  (it  Cohnmin,  X.    )'.,  for  lUO*', 


D*y. 

Jan. 

Feb. 

1.60 
1.32 
1.28 
1.20 
1.35 

1.25 
1.48 
1.45 
1.50 
1.32 

1.10 
1.5H 
1.50 
1.40 
1.38 

1.20 

Mar. 

Apr. 

May.  ' 

1.02  1 
1.05 



1 
....... 



Day. 
17 

.Jan.  ' 

1.70  1 
1.72 
1.75 
1.52 

3.  o5 
:•..  15  ' 
2.  .h5 
3.45 
2. 15  1 

1.  15 
1.  15  , 
1.(^5 
1.4S 
1.70  , 
1.70 

Fcl.. 

1 .  :\1 
1.5  J 

1.  IS 

1.15 

3.  55 

2.  15 
2.02 
1.75 

1 .  >2 

2.  05 
l..^)0 

i.a5 

Mar.   , 

0.  S2 

1 .  21 

0.  '.«J 
1.2U 

LIS 

1 .  0.H 
1.  JO  1 
1.15 

l.lu 

1.20 
3.  30 

2..T<»    i 

2. 10 
2.35  i 
2.115    . 

1 

.Vpr. 

1.  J^ 
1.35 
l.CO 
1 .  .".2 

1.  1^ 
1.55 
1.  12 

l.:is 

1.25 

1.  I< 
1.20 
1.15 
1.12 
1.20 

May. 

1.78 
1.78 
1.70 
2.25 
2.10 

1.95 
l.W 
1.90 
1.7S 
1.95 

2.70 
2.00 
1.90 
1.65 
1.65 

1.50 

1 

1.30 
1.30 
1.10 
2. 95 
1.78 

1.32 
1.4."< 
1.32 
1.32 
1.-22 

1.22 
1.20 
1.15 
1.12 
1.05 

1.22 

2.a5 
1.K8 
1.62 
1.80 
2. 75 

2.35 
2.00 

1..H.5 

1.  95 
2..i.5 

2.  iV> 
2. 35 
2.<rj 
1.92 
2.80 

2.10 

18 

19  

20 

21    

•••.•••.^. 

2'j 

21 

25 

....•■« 

'IW 

27 

•>>^ 

29 



•M) 

1 

....... 

31 

Ivn.— 'Ice  conditions  from  January  1  to  March  20  approximately;  thickueaa  vamd  itoia.  Vi  A  ioo^. 
J  Hoot;  creeM  troiten  over  most  of  the  time. 
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SURFACE    WATER   SUPPLY^  1906. 


STARCH   FACTORY   CREEK    NEAR   NEW    HARTFORD,    N.  T. 

A  gaging  weir  was  erected  on  this  creek  above  the  head  of  I 
former  Savage  reservoir  May  26, 1903.  The  conditions  at  the  stati 
arc  described  in  Water-Supply  Paper  No.  166,  page  33,  where  a 
given  also  references  to  publications  that  contain  data  for  previo 
3'ears. 

Daili/  discharge y  in  second-feetj  of  Starch  Factory  Creeks  near  New  Hartford^*'  N.  }'., 

1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.29 
1.29 
1.29 
1.06 
.86 

.86 

.86 

2.34 

2.06 

3.43 

1.78 

1.17 

.86 

.86 

.75 

3.59 
3.27 

1.78 
1.41 
1.06 

1.06 
.86 
.86 
.86 
.75 

.75 
.64 
.56 
.86 
1.41 

July. 

Aug. 

Sept. 

0.39 
.31 
.39 
.39 
.31 

.31 
.31 
.31 
.31 
.31 

.31 
.31 
.31 
.39 
.31 

.31 
.31 
.31 
.31 
.31 

.47 
.47 
.86 
.64 
.47 

.39 
.47 
.39 
.39 
1.29 

Got. 

1 

Nov.     Di 

1 : 

3.27 
2.65 
2.34 
8.76 
5.38 

3.59 
2.95 
2.34 
2.20 
2.06 

1.92 
2.84 
2.20 
1.78 
2.20 

8.93 
2.95 
2.95 
2.65 
2.65 

83.40 
51.00 
70.70 
17.20 
4.28 

2.65 
2.20 
1.78 
1.06 
1.06 
1.78 

1.41 
.97 
.86 
.97 

1.06 

.97 
.97 
.97 
1.06 
.97 

.97 

.97 

1.06 

1.29 

1.17 

1.06 
1.06 
1.17 
1.17 
1.41 

55.8 
8.69 
4.28 
6.97 
8.25 

4.64 
2.06 
1.41 

0.97 
.97 
1.29 
4.28 
2.06 

6.19 
2.50 
2.06 
2.50 
2.06 

1.29 
1.29 
1.29 
1.29 
1.06 

.97 

.97 

1.06 

1.06 

1.06 

1.06 

1.06 

.86 

.86 

.97 

4.6( 
150.6 
18. 45 
17.37 
81.7 
17.0 

5.00 

4.45 

5.67 

13.95 

16.56 

11.47 
6.75 
6.97 
4.64 

18.76 

34.2 
31.8 
27.8 
82,5 
46.0 

13.95 
7.61 
5.00 
4.28 
3.27 

2.95 
5.00 
3.10 
2.65 
2.50 

2.06 
1.78 
1.53 
1.41 
2.06 

1.41 
4.82 

31.0 
6.38 

12.43 

4.28 
8.59 
2.65 
2.05 
2.60 

1.78 
1.63 
3.93 
4.82 
2.50 

1.78 
1.53 
2.06 
1.63 
1.29 

1.06 
.86 
.86 
.75 
.86 

.75 
53.3 
6.16 
3.93 
2. 95 
1.65 

2.34 
1.41 
1.06 
2.34 
1.29 

.86 

.75 

.64 

2.80 

2.34 

2.06 

1.06 

.86 

.75 

.64 

.64 
.86 
.75 
.75 
.64 

.56 
.47 
.39 
.39 
.39 

.39 
.39 
.39 
.39 
.47 
.47 

0.47 
.39 
.47 
.47 
.47 

.47 
.47 
.47 
.39 
.39 

.39 
.39 
.89 
.39 
.39 

.31 
.31 
.31 
.31 
.(>4 

.64 
.47 
.39 
.39 
.39 

.31 
2.65 
.64 
.47 
.39 
.39 

1.01 
.91 
.(U 
.43 

3.76 

1.92 
4.64 
1.41 
1.35 
1.23 

1.71 
1.59 
1.23 
1.01 
.86 

.75 
.75 
.75 
.75 
10.40 

3.10 
1.85 
1.47 
1.23 
4.64 

1.99 
1.47 
1.99 
1.8-> 
1.4« 
l.M 

1.53      i 

2 

1.35      2 

3 

1.17     i 

4 

1.06      1 

6 

.97      1 

6 

97      i 

7 

.86      fi 

8 

75      1 

9 

.75      1 

10 

1.29      1 

11 

1.53      1 

12 

1  99      1 

13 

1.92      1 

14 

2  06  '    1 

15 

1,78  '  13 

16 

1.85  '    7 

17 

2  20  1    3 

18 

/JlSS-W      *i 

19 

12.19  i    1 

20 

7. 19  '    1 

21 

13.19'    1 

22 

7. 82      1 

23 

5.3S      1 

24 

4.45      1 

25 

3.27  1    1 

26 

1 

3.35      1 

27 

4.45      1 

28 

6. 05      1 

29 

3.67  1    1 

30 

3. 61      i 

81 

b\ 

a  Dally  dtscharge  does  not  include  diversion  from  drainage  hsLsin  of  fJraefenberg  Treek. 
<>  Approximate. 

Monthly  discharge  of  Starch  Fa  dory  Creek  near  Xetr  Hartford^  X.   Y.^  for  190(1. 

[Drainage  area,  3.4  sqtiare  ralltw.] 


Month. 


January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

NovemlxT 

December 

The  year 


Discharge  in  iwcond-feot. 


Maximum. ;  Minimum. 


Mean. 


83.4 
55.8 
150.6 
46.0 
63.3 

3.59 

2.80 

2. 

1. 

10.40 

133.00 

64.70 


66 
,29 


160.6 


1.06 

9. 46 

.86 

4.06 

.86 

8.86 

1.41 

10.85 

.75 

5.37 

..56 

1.35 

.39 

.95 

.31 

.50 

.31 

.41 

.43 

1.93 

.76 

7.72 

1.06 

4.38 

.31 

4.66 

(Corrected 
mcan.n 


Run-olT. 


10.23 
4.83 
9.63 

11.62 
6.14 
2.12 
1.72 
1.27 
.48 
2.60 
8.49 
6.16 


6.36 


Scc.-ft.  i>er 
sq.mile. 


1 


3.01 
1.42 
2.83 
8.42 
80 
623 
506 
374 
141 
765 
50 
61 


Dej»l» 
inch 


2. 
1. 


1.68 


2 
1 

21 


ajQcludes  diversion  from  GraeleubttT^Cve^iV. 


HUDBOK  BIVEB  DRAINAGE  BASIN. 
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STLVAN  OLEX  GRKEK  NEAR  NEW  HARTFORD,  X.  Y. 

The  weir  now  used,  which  i»  located  at  the  mouth  of  the  stream,  was 
arected  in  January,  1904,  by  the  Consolidated  Water  Companv,  of 
Utica,  N.  y.,  by  whom  the  record  is  furnished.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Supply  Papor  No. 
166,  page  3f),  where  are  given  al?o  references  to  publications  that  con- 
Mun  data  for  preFious  years. 

Mydifchargf,  in  8€CX>nd'fe.eiy  of  Si/lvan  Glen  CJreek  near  Xeir  Ihirtfonl,  N.  Y.,  for  IfH)*:. 


iMy. 

JAtl. 

/ 

Feb. 

0.86 
.66 
.34 

.24 

.18    1 
.1»    1 
.18    1 
.21 
.21    1 

.18' 

.21 

.21 

.21 

.21 

.18 
.21 
-21 
.18 
.27 

1O.20 
2.42 
1.42 
2.09 
2.42 

2.09 

.76 

1= 

3far. 

0.21 
.15 
.24 

2.75 
.96 

.76 
.66 
.56 
.76 
.66 

.42 
.38 
.84 
.27 
.24 

.24 
.18 
.18 
.16 
.16 

.15 
.16 
.12 
.12 
.10 

.12 
28.94 
4.88 
1.92 
6.75 
3.97 

Apr. 

May. 

1  June. 

i 

jiiir 

AUK. 

0.01 
.04 
.10 
.10 
.OH 

.10 
.05 
.05 
.04 
.04 

.(« 

.04 

.04 

.04, 

.04 

.0.1 

0     ' 
0 

.0'> 
.01  i 
.01 
.01  1 

.01 

1 

.01 
.27  ' 
.().•)  ' 
.01 

.01  1 
.in  1 

1 

1 

1  '^«'pt- 

0.46 
.27 
.12 
0    1 

1.2«i  1 

..06  i 

1.92  1 

.31   1 

.42  1 

.4(;  1 

.  42  i 
.34  1 
.21  1 
.15  1 
.10  i 

1 

.10  1 
.10 
.08 
•  OS  1 
3.97  ' 

.  12 
.31 

i.7«; 

.  i«; 
.ji 

.7C) 
I.IC. 

1 

Nov. 

0.71 
.41 
.3K 
.  32 
.31 

.2'.» 
.22 
.20 
.l»i 
.20 

aA 

1 .  42 
1.11 

.91 

,H«; 

.HI 

12. 'Jt) 

4.  17 

2.  0«.» 

3.  97 
2.  12 
2.  (H) 
1.31 

i.n; 
1.11 

l.-'K) 

2.  12 

1.31 

.91 

1><'«-. 

1 

.     1.06  / 
76  1 

8.13 
2  42 
8.18 
6.26 
4.59 

4.80 
3.54 
259 
1.92 
10.20 

9.82 
6.26 
4.38 
4.17 
9.32 

2.50 

1.92 

1.26 

.96 

.96 

.76 
1.59 
.96 
.66 
.42 

.34 
.27 
.27 
.21 
.42 

0.31 

3.;m 

7.74 
2. 75 
6.75 

2.09 

1.06 

.86 

.86 

.66 

.42 

.42 

2.26 

1.59 

.76 

.42 
'    .34 
.56 
.27 
.21 

.18 
.12 
.10 
.10 
.10 

.10 

13.84 

1.76 

1.16 

.66 

.42 

0.31 
.24 
.18 
.15 
.15 

.15 

.18 

2.42 

.42 

11. OK 

.56 
.31 
.18 
.12 
.10 

.42 
.46 
.42 
.27 
.15 

.21 
.15 
.15 
.12 
.10 
1 

.10  ! 
.05  1 
.05  1 
.10  1 

.21  ' 

1 

1 

0.38 
.15 
.10 
.27 
.15 

.05 

.05 

.05 

7.2'> 

1. 16 

.76 
.34 
.15 
.15 
.10 

.10 
.15 
.12 
.10 
.&*> 

.05 
.05 

.a> 

.(6 

.04 
.04 
.05 
.04 

.04  ' 

.04 

1 

0.01  1 
.(M  1 
.04  1 
.04 
.04 

.02' 
0    1 
0 
0 
0     ' 

0 
0 
0 
0 
0     ' 

^  \ 

0    1 

u 

0 

0 

.10 

.a'> 

.04 

.01 
.01 
.02  : 
0 
.10  ' 

1.34 

Mil 

.66 

.    1.16 

1.42 

96 

.71 
61 

r>ii 

» 

1 

2  i'u 

.76 

.66 

66 

2  34 

HI 

(')1 

.46 

.42 

76 

..">1 

..')1 

.  10 

.76 
.56 

.5e 

1.42  1 

i.ie  1 

1.16  \ 
.96   1 
.76    1 

.   11.08   1 
.    11.67 

.    14.19 
.      6.75  \ 
..1     2.42  1 

.31 

,,,--___---... 

.31 

«;  7r> 

3.  14 

l.h2 

.91 

fx; 

.  10 

1 

.r.i 

.10 

I 

.'29 

i 

•>■> 

1 

1 

B 

...     1.4 

-1       '} 

2 
16 
F6 

be 

56 
96 

.21 
22 

S 

» 

D 

■  •  •        • 

.24 

.3.H 

17.  (i9 

Sort— .\ujfU9t  19-20,  September  7-22,  September  29,  and  Octohrr  4  cIiuhticI  moist,  no  suriiu.'  How 

Monthly  dittcharge  of  Sylwin  Glen  Orerk  near  Xrtr  Ilartfonl,  X.  )'.,  fnr  r.*0''>. 

[Drainage  area.  1.18  .^tquare  miU's.] 


Discharge  In  ^^M•on<l-f('^'t. 


JtouAry  . 
Nmiary 
MtRh... 


hme 

hUy 

iBfUSt  .... 
ir^ember. 
Oetober.... 
Sofember. 
December . 


TTiej^emr. 


Month. 


I 
Maximum.    Minimiiiu.      Mean. 


14.19 

0.42 

10.20 

.l.s 

2^.94 

.10  ' 

10. 20 

.21 ; 

13.84 

.10  1 

11.08 

.05  1 

7.2:') 

.01  j 

.27 

0 

.10 

0  ; 

8.97 

0 

12.  -26 

.10 

17. 69 

•-' 

23.94  1 

0   1 

1.'20 


Itun-otT. 

Sec. -ft.  per    Depth  in 
.si|.  mile.        inches. 


2.21  , 

1.K7 

2.  ir. 

.97 

.  K22 

.Hi) 

l.ti7  ' 

1.42 

].('>t 

2.  99  ' 

2.  .'Ki 

2.  H2 

1.6.> 

1.42 

l.C.i 

. »').") 

.  .V)l 

.61 

.39 

.3:  JO 

.:{H 

.0.^ 

.012 

.05 

An 

.017 

.02 

.r^{ 

.5;il 

.(>2 

1.55 

1.31 

1.46 

l.o;j  . 

1.30 

1.50 

\.Q\ 


\^."^ 
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SUBFACE  WATEB  SUl^PLY,  1906. 


GRAEFENBERG  GREEK  NEAR  NEW  HARTFORD,  N.  Y. 

A  gaging  weir  was  erected  above  the  inflow  to  Graefenberg  re^( 
voir  June  7,  1903,  and  a  standard  rain  gage  placed  on  the  adjoinii 
meadow  slope,  some  distance  from  trees  and  structures.  The  record 
flow  is  furnished  by  the  Consolidated  Water  Company,  of  Utica,  N.  ] 
The  conditions  at  the  station  are  described  in  Water-Supph'  Pap( 
No.  166,  page  37,  where  are  given  also  references  to  publications  thi 
contain  data  for  previous  years. 

Daiiy  Jutcharge,  in  second-feetj  of  Graefenfperg  Creek  near  New  Hartford^  N.  3'.,  for  im 


Day. 

Jan. 

Feb. 

1.10 

1.00 

.91 

.91 

.96 

.91 
..91 

.91 
1.00 

.96 

.91 
.91 
.96 
1.00 
.91 

.91 
.91 
.91 
.91  i 
1.38  ■ 

5.69  1 

1.70 

1.43 

1.65 

1.98 

1.43 
1.19 
1.00 

Mar. 

0.91 
.91 
1.10 
1.54 
1.43 

1.98 

.91 

1.43 

1.19 

.96 

.91 
.91 

.88 
.88 

.85! 

1 
.S5 
.85 
.85 
.88  1 

.91 ; 

.91  i 
.91 
.91   1 
.91   , 
.9<> 

1.24  1 
12. 61 
2.86 
2. 10  1 
4.80 
2.27  ! 
1 

Apr. 

May. 

June. 

1.38 
1.38 
1.38 
1.38 
1.38 

1.43 
1  .*» 

1  J»iy. 

'     1.49 
1     1.29 
1     1.29 
i     1.54 
1     1.38 

j  1.29 
1.24 
1.19 

;  1.81 
1.49 

i     1.29 
1     1.19 
1     1.19 
,     1.14 
,     1.10 

1.10 
1.19 
'     1.19 
1.14 
1.10 

1.10 
1.00 
1.10 
1.10 
1.00 

1.10 
1.10 
1.10 
1.10 
1.10 
1  10 

Aug. 

1 

!  1.10 

,     1.00 
'     1.14 
1     1.14 
j     1.10 

1     1.10 
1.14 
1.14 
1.10 
1.10 

1.10 
1.05 
1.05 
1.10 
1.05 

i.a5 
i.a5 

l.ft5 

i.a5 

1.29 

1.14 
1.05 
1 .  05 
1.05  ' 

i.a5 

1.1X5  1 

1.38 

1.14 

1.10 

1.10 

1.05 

Sept. 

I.ft5 
1.05 
1.10 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
l.OU 
1.00 
1.00 
1.10 

1.05 
1.00 
1.29 
1.05 
1.00 

1.00 
1.14 
1. 00 
1.00 
1.19 

Oct. 

l.W 
l.W) 
1.00 
l.(K> 
2. 04 

1.;^ 

1.76 

:    1.11 

!     1.3,s 
1     1.19 

1..% 
1.24 
1.10 
1.05 
1.00 

1.00 
l.(H) 
1.00 
1.00 
2. 27 

1.2t) 
1.19 
1.11 
1.05 
1.70 

i.a5 

1.00 
1.05 
1.10 
1.10 
1.10 

1 
Nov.    Dec 

1 

1.24 
1.19 
1.19 
1.49 
1.33 

1.19 
1.14 
1.19 
1.10 
1.00 

1.00 
1.19 
1.05 
1.00 

i.a5 

1.70 
i.:i:^ 
1.19 
1.14 
1.10 

4.95 
4.10 
6.44 
1.81 
1.29  1 

1.19  ! 
1.10 
1.10 
1. 00 

i.a5 

1.10 

2.22 
1.92 
2.45 
7.64 
2.72 

2.65 
2.27 
2.27 
1.92 
3.06 

4.&4 

1     1  (i5      \  i 

2 

1  (L^      12 

3 

1    IM)        1  '< 

4 

1  Vi)      1  " 

5 

1     1  (R)      1  1 

6 

i     1  (K)     10  6 

7 

%      1  7 

8 

.'.W'.'.W    2!To 

i     1.49 

96      I  i 

9 

1  00      \'l 

10 

1.54 

1.43 
1.33 
1.29 
1.29 
1.29 

1.76 
1.65 
1.60 
1.43 
1.33 

1.33 
1.33 
1.33 
1.29 
1.29 

1.24 
1.19 
1.24 
1.29 
1.33 

1  05  1    ^  ^ 

11 

1  10 

1    *' 

12 

4.26  1 

2.92    

2.79    

4.72  ; 

1 

2.45    

2.04  , 

1.87    

l.Kl    

1.70    

1.65    

1.92    

1.70    

1.60    

l.M    

1.54    

1.19  !    1.1 
1  IQ      11 

13 

14 

1.19 
'     1   14 

1.0 

15 

4  1 

16 

1    IQ        IS 

17 

1   19       1.^ 

18 

4  41       12 

19 

20 

2.1«      1.1 
1  60       l.t 

21 

4  8S       1.' 

22 

1  ^1        1. 

23 

1 . 1  1  1 
1  60  I     1- 

24 

14^,    1- 

25 

1  38       1- 

26 

1.3S 
1   5-1 

1. 

27 

1.49 
1.49 
1.49 
1.60 

1. 

28 

1  70       1 

29 

i.:i3 

lf29 

1 

30 

1 

31 

rr 
4 

Monthh/  dii<c}uir(je  of  Grnefenberg  Creek  near  New  Hartford^  N   Y,y  for  1906. 

[Drainage  area,  0.282  square  mile.] 


Discharge  in  second-feet. 

'             Run-<3ff. 

Month. 

Maximum.  Minimum. 

Mean. 

1.58 
1.26 
1.66 
2.48 

Sec.-ft.iKjr    Deptl^ 
sq.  mile.     1   inch^ 

January  

February 

March 

April 

6.44 

5. 69 

12.61 

7.61 

1.00 
.91 

.85 
1.49 

5. 60  ,           C= 

4.47  1           -^ 

6. 89 1       e 

i<  79              ^ 

Mav 

June 

2.10 
l.Xl 
1.29 
1.'29 
2. 27 
4.88 
10.66 

1.19 
1.00 
1.00 
1.00 
1.00 
.9<i 
1.06 

1.40 
1.21 
1.10 
1.03 
1.21 
1.50 
1.90 

4.% 

r^ 

July 

4. 29 
3.90 
3.G5 

^? 

August 

oA 

September 

j^"^ 

October 

4.29              — 

Noveni  ber 

5.32  '           £^ 

December 

6.74              ^ 

\ 

y 

\ 

\ 

HUDSON   RIVER   DBATNAGE    BASIN. 


29 


WEST   CANADA    CREEK   AT   TWIV    KO<^K    KltlDCK,  NEW    YOKK. 

A  current-meter  gaging  station  was  esUihlished  Septenil)er  7,  11)00, 

at  Twin  Rock  Bridge.     The  dminaj>[e  area  of  the  cre<»k  jilM)ve  Trenton 

Fall-^  i.s  375  square  niile>*.     Gage  heights  taken  l)v  (leorge  Rood  and 

furnished  by  the  Ttica  Gas  and  Eh*ctricCoinj)any,  w(»re  used  to  ohtjiin 

th»'  daily  discharge  St»ptemher  12  to  2l>  and  Xovenihrr  1<»  to  Dtu'eniher 

Z\.  HHU>.     For  the  remainder  of  the  year  gage  readings  taken  once  a 

day  hy  Frank  McArtlmr,  who  is  in  the  employ  of  t hi' Consolidated 

Water  Company  of  Utica,  were  used.     These  latter  Headings  are  from 

atjipe  and  weight  gage,  and  are  reduced  to  the  datum  of  the  hoard 

ga;ro  used  by  Mr.  Rood.     The  conditions  at  the  station  and  the  bench 

marks  are  de84'ribed  in  Water-Supply  Paper  No.  !()♦),  page  41,  where 

are  given  also  references  to  publications  that  contain  data  for  previous 

Tear?.  # 

• 

lUirhargt'  lueajtnr*' mentis  of  West  Ctttuida  Crttk  at  Tnin  linrk  llriihje,  AV//*  York,  in  I'.UfC. 


Iiat< 


Ftbnarv  9-10 

Apnli: 

\^.\Z\ 

Jypt-uiber  19. 

lv> 

•trtoJfrJS 

"(•t.»UT23 


nydrographer. 


Wi.llh. 


Area  of  |     (Jairo 
Hi't'tiou.  I   heiK^t. 


Horton  nnd  Mott 

E.  F.  Weeks 

<Jo 

do 

C.c.  Covert 

E.  F.  Weeks 

Barrows  and  Covert. 


Fvtt. 


17') 

ir.s 
u;7 

lf>7 
loJ 
l.V.> 


Sq.Jt. 

r»i'7 
1,310 
l,:>:'.o 

i'.'m; 

L'.'.3 

:;i:{ 

-11  ".0 


Fift.     I 
3.0-J  , 

C. '.H>  ' 


.  7') 
l.«.l 


I 


Src.-ft. 

•irj 

.'). .'» Ui 
.">.  .'•7(1 

11.; 
i:n 

17<t 


"Mfsisiirvment  nuule  under  Ice  cover.    Avenigt*  i«*«*  thickiu'v.;,  !.:}.'>  fret.    <;ap'  Ixi'^lit  to  iiiidcr 
»arlai.i'iif  ioo.  l.?*4  feot. 


hwijgttilt'  heiijht^  iiifft'ty  of  Went  Canada  (We I:  at  Tirin  llnrk  I>rid(ji\,  Xm-  York,  fnr  imn;^ 


iHiv. 


lo- 
ll 

^■*. 
It 


Jiin.  I 

3.86  I 
3.31 
2.W  I 
3.2ti 
3.99 

•l.M 
:\.  (>9 
3.  h-1 
3.21 
:{.  17 

3.17 
3.;)9  . 
3. 37 
3.43  : 

3. 75 

I 

3.69  I 

3.71  I 

S.-'i?  I 
3.40 

3.5:1  ' 

3..'v|  ■ 

3.95  i 

ft.  93 

10.45  ' 

95  , 


;/ 


cm 

t),  mW 

5.13 
4.52 
4.07, 

4.37  . 


•i.99 
2. 9i> 
2.«8 
2.95 
2.h3 

2.('»8 
2.70 
2.67 
2.74 
2.63 

2.70 
3.73 
4.  IS 
3.93 
3.  H5 

4.25 
3.(<6 
8.M 


Feb. 

Mar. 

1 

8. 05 

Apr. 
3.88 

May. 

June. 

July. 

1 

3.  S9  ' 

Aiu,'. 

4.08 

3.87 

i.r.9 

1 .  H.; 

3.54 

2.H4 

3.a.M 

3.  «;2 

1.5  J 

4.11 

1 .  •_'.'• 

2.95 

2.  m 

2.51 

5.  18 

1.41 

3.07 

1.01 

3.1H 

3.97  ! 

2.  «;7 

5.  39 

1.41 

2.  7i; 

.^7 

3.44 

4.34  , 

3.81 

4.3J 

1 .  20 

3.(16 

;'..(M) 

3.09 

4.05  i 

3.66 

3.  % 

1.21 

•J.  31 

J.  03 

8.14 

3.65  , 

2.90 

2.92 

!..*<{ 

l.M.   . 

l.TvS 

3.11 

3.23 

2.70 

2. 27 

1.7.'» 

l.:.7  , 

1 .  11 

3.14 

2.97  ' 

2.41 

2.14 

2..M 

i.:.i 

.'.HI 

3.  to 

3.(IH  . 

2. 26 

2.  12 

2.U1 

2. ;;«) 

.^1 

.; 


•/ 


2.37 
2.53 
2. 12 
2.05 
1.91 

1.90 
1.90 
1.65  ! 

1.65  I 

1.66  I 

1.81 ; 

1.81  I 

i.w  ! 

1.67 
1.66 

1.68 
1.83 
4.69 
4.57 
4.27  , 
4.40  L 


I     : 


2.18 
2.32 
2. 42 
2.91  I 

7.89  I 

8.95  I 
7.29  ' 
6.84  ' 
7.0»;  I 
7.11 

7.41  I 
7.36  I 
7.49 
5.15 
8.44 


2.78 
3.73 
2.80 
3.»1 
8.99 


2.  1(1 
2.{W  , 
2.06 
5.:V) 
3.82 

2.  (V.) 
2. 01 
2.  J»i  , 
2.3'>  , 
2.  46 

1.93 
1.72 
1.61   , 
1.53  , 
l.M)  I 

2.(W  , 

3.77 
-i  'f*  .' 

2.H7 ; 

1.H9  ,. 


2.  .'.I 
1 .  '.♦'.» 
1.1 .3 
1  13 
1.21 

l.Jl 

1.  10 

2.  K\ 
1.97 

i.»;3 

1.  n 

1.41 
1.63 

2.  (v; 

1. 82 

1.  49 
1.28 
1.08 
.93 
1.23 


2  \rl 
2.  11 
I  r.i 


•M 


1.01 
1.01 

.y.> 

.92 


«o|tt.  '    <  )(t.       Nov.      I)'c 


l.>0  *J.o"> 

!.(.<>  l,.s() 

!..')]  l.V. 

1.  II  l.f.r, 

I....')  I.-^rft 

1.20  J.  l(t 

1.11  l.(K) 

.  '.•"^  I.IKI 

.  H.'»  1  .    >!  I 

.'.M  1.1.0 

.  l»7  1 .  '•■■. 

1.51  '     1.  10 

1.22  '    1.  ;•.-■' 

2,22  '      1.  «io 

1 .  i<7  1 .  7.') 


l.OO 
.  70 


2.  s.'. 

3. :;.'. 


l.SO  I  2.(M( 
1.<N)  I  2.  (.0 
5.(K)  '     2..'>0 


3.(;o  .  2. 10 

3.  80  ,  2.  10 

2.X5  I  2.00 

3.30  I  2.0,=) 

3.  SO  ,  2.00 

2.00  '  1.75 

2.f)5  I  2.10 

'LV^  \  \.60 


\.^ 
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Ratlny  Uihlefur  Wed  Canada  Creek  at  Jiciii  Ri>ck  Bridge,  New  Vorl;  for  19m. 


DLh- 

-'"■•■ 

-■-f^ 

"'■fe 

\.m 

l.SiO 

htXgbt. 

Sn-.-yl. 

r« 

ao-.jt- 

■i.W) 

10,0" 

io.sao 

—The 


de  hIkih-  uIiIl'  1"  ■pp1l«iibl(ji>nly  U<t  iipcii-chj 
iitxniiKleduringlW^Hiidla  wclldeflned  b< 


rn  gago  helghtn  0.3  fwt  anrt  -'.i 
Monthly  dMutrye  <.f  Writ  C<uiad<i  Creek  lU  Twin  Hvck  Hridgr,  .Xeir  Y<.rk.f«r 
IIiniliu«G  area,  364  sqiuii«  iiiEles.] 


DlMhars 

Uun-»n. 

Mod  til. 

Mull  mum.; 

Mean. 
n340 

890 

mi^'    '^m 

8  1» 

Novimber 

NuTK.— Alx>v<.-  vului.'i  ari'  ntul  a»  appnulniali'. 

WEST   CANADA   V.KRKK.    AT    KA8T    BRIDGK,    NEW    YORK. 

TliU  station  was  efftablished  May  15,  1!M)5.  It  ii^  located  on 
bridge  opposite  the  raiiwaj  station  at  Kost  Bridjje,  New  York,  at 
4  Diiles  alon^r  the  stream  above  the  mouth  of  the  creek  at  Herkic 
The  conditions  and  the  bench  mavks  are  described  in  Water-Suj 
PajxT  No.  Ifi6,  page  44,  where  are  given  also  references  to  publ 
tions  that  contain  data  for  previous  years. 


_^'"-'[ 

iieiaurrmenle  of  Wed  Canada  Creek  at 
Hydro»[ni|>h«r. 

A  n«i  Br 
Width. 

,ig,,  Xe>i 

York,  in  190 

heighi.  1 

71 
70 

97 

30.B8 

2s!  HO 
30.58 

.■« 

SeVmb^riS- 

Novfmlieraa.. 

HUDSON   BIVEB   DBAINAGE   BASIN. 
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DaHn  gani  height,  in  feet,  of  Wett  Catinda  Creek  at  KcuA  Bridge,  New  York,  for  190fi, 


IHV. 

Jmi.      Feb.     Mur. 

1 

Apr. 
30.38 

1 

May. 

June. 

1 
July.     Aujf. 

1 

Si'pt. 



28.32 

Oi't. 

_ 

28. 45 

Nov. 



•2«.  99 

Dec. 

1 

30.62 

28.92 

30.62 

•28.92 

•29.39 

* 

•J-i.:»2     jy.ltS  I  29.10 

30.05  ! 

30.40 

•28.70     30.65 

•28.68 

27. 90 

•28. 55 

'28. 74 

•28.87 

J 

!  jy.  35     2S.  TO  .  2S.  vri  \  29.  HT)  i 

31.70 

28.58     •29.115 

•28.50 

•27.48 

■2H.  42 

•2M.rHj 

•2S.80 

4 

J9.4H     J^.-Vi  1  :i«».  IH  1  W).12 

:tt).70 

•28.  .52  1  '29.  .50 

'28. 72 

28. :«) 

•2H.  3H 

•28. 62 

28.43 

/» 

3i».(M     2N.90     30.(fc>  1  30.75  1  31.02  | 

28.52     '29.80 

•29. 62 

-28.38 

'£f>.  46 

•2X.56 

'28. 72 

i 

J9.Hi\     2S.7.>     29.7.'.  ,  30.  CO 

30.60 

•28.72     '29.38. 

'2<».  IM     2M.  18 

'2S.  12 

'>i<.  5«*, 

29.27 

• 

i 

•29. -10     28.85     29. «) 
2".*.2»     2S.W  1  2l».35 

30. 15 
•29.95 

3U.25 
29.  <)8 

28. 82 

28.98 

•29.02 
2H.80 

•29.00  1  •2H.  18 
'28.62     '28.18 

'2S.  (Wi 

2S.  M 

•28.48 
•28.45 

•29. 40 

* 

•2x.  79 

« 

2^.U5  :  2S.yi     29.  »8     29.  H8 

29. 70 

29.42  i  '29.02  |  '28.42  1  '28.12 

'!'•<.  W^ 

■2S.41 

28. 8.S 

M 

•J9. 10     2S.  9.')  j  29. 50  •  29. 55 

•29.72     29.32  ,  29.62  I  '2X.45  j  27.92 

i 

'28.80 

■28.48 

•>.  85 

11 

'  29.05     2^<.^S  ,  2S.96  '  30.0;') 

'29.60     29.35  1  29.75  i  28. '20  '  ^M.  12 

•29.  :iO 

•2i<.  fVi 

•28.84 

E 

1  2.>.22     2S.90  '  29.1«0     30. 3« 

•29.35 

29. 18  1  '29.  '28  ,  '£tt>.  '25  1  '28. 10 

•29. 10 

•28. 92 

■2H.  70 

C 

29.  IH     -jH.i^K     2S.72  ]  30.20 

29.30 

'>><.>>2  1  '2H.95  1  '28.12 

■27.  tV) 

•2X.h8 

•2^.83 

■28. 75 

11 

29.02     2^.Sx  '  28.78  |  30.55 

30.60 

2H.70  1  '28.70  ,  28. 68 

'27.90 

■28. 72 

'2H.X(i 

'>?<.  78 

15 

21*.  02     2H.H5     28.  .55     33.68 

■                           1 

30.58 

•2s.:rf<  ,  28.ro     '28.:?H     27.98 

•28. 56 

•2*J.'21 

•29.  S9 

K 

29.10     2S.NH     28.  ?i     33.38 

29.80  !  28.68  '  28.52  '  '28.12  |  28.08 

'28.  :n\ 

•2S.74 

30.30 

n 

129.12     28.90     28.78     32.45 

29. 45 

•29. OS  1  28.IW  '  '2y>.Vl 

•27. 90 

•2S.  42 

•28. 62 

30. '25 

» 

'  •29.1*5     -28.  s2     •28.f,2  i  32.08 

•29.55 

29.92  1  28.52     '27.98 

28.20 

'28.  10 

•29.08 

■29.75 

B 

•29.08     -28.80  1  28.fi0  '  32.18 

29.40 

29.22  1  28.45     '28.00 

•28.  IW) 

•28. :« 

30.47 

■29.30 

t 

.  r).  00     28. 7H     28. 56  !  32. 30 

29.60 

28.80  >  28.35     27.90  1  '27.95 

'29. 90 

30.48 

•29. 15 

fl 

29. -25     29.82     28.56  '  32.35 
3<».78     30.45  ,  -28.  CO     32.40 
32.45     30.  (»5     -28.50     32.40 
:«.12     29.8.H     28.50  1  31.40 

29.20 
28.92 
28.85 
•2S.80 

28.72  '  -28.22     '28.60  '  '2^.12 
28.70     •28.'28  1  '28.50  1  '2X.  18 
•28.90  1  28.30  ,  2H.52  '  '28.58 
•29.10     •2S.'28  ,  28.40  '  '2'*.  85 

■29.80 
•29.  76 
■29. 18 
•28. 74 

•29.94 

:^o.o«) 
:^o.  32 

•29. 72 

•29.20 

2 

'2*.K  10 

S 

•2S.95 

Jl 

2^.  70 

5 

31.  K5     30.00     28.60     30.48 

1 

28.85 

'29. 08     '28. 18     '28.  '20  '  •28. 58 

1              1 

■2«.  95 

•2<«.  57 

28.  61 

S 

'  30.92     30.30     -28.70  '  '29.96 

1  '28.95 

28.75  1  28.18     28.05  '  •28.  ^-> 

'29. 12 

'29.  •29 

28.72 

S 

30.1>5  1  29.62  '  30.70 

30.45 

29.75 

•28.58  1  -28.05  ,  *2H."22  '  '28.  :V) 

,  ■29. 12 

29.  5S 

2s.  73 

.» 

29.t.o     29.30  i  81.48 

29.93 

30.  18 

•28.58 

•28. 30     2H.  15  '  -28.  'J:^ 

•29.  IH 

■2'.».  92 

'2S.  76 

9 

:  -29.50    !  30.75 

30.58 

30.15 

2M.55 

28.40  '  '2>*.V0     '2S.:{5 

'J\).2y> 

2«».  77 

2s.  70 

t 

30.48  ' !  30.75 

30.50 

•29.55 

•28.62 

•28.45  '  •2H.52     •2M.42 

•29.  Xi 

•29.  3S 

•2\  67 

a 

. 

•29.45  j :  81.20 

29.08 

29.08  '  28.45    

1              ' 

•29.30 

:io.  35 

SWE.— I(f  (^>n(liti(>n.<(  Fi'l>ninry2  to  21;  gage  heighUt  to  water  surface  in  li«»leiu  i<r.  No  irr  at 
Bp-'iiirinu  December;  ice  along  shore  above  and  below  gage  from  10  lo  :m)  feet  wide  ami  0.15  to  (1.:^) 
*«thk-k. 

KAST   CANADA   CREEK    AT   DOIXIEVILLK,    N.  Y. 

O^)se^vatioll.s  are  taken  at  High  Falls,  ncAi*  Dolgevillo,  a])()nt  7  milos 
from  the  outlet  of  the  stream.  The  gaging  station  is  located  at  th(» 
Jam  of  the  Herkimer  County  Light  and  Power  Company. 

Information  in  regard  to  this  station  is  contained  in  the  annual 
sports  of  the  State  engineer  and  surveyor  of  New  York,  and  in  Water- 
Supply  Paper  No.  166,  page  45,  where  are  given  also  references  to 
publications  that  contain  data  for  prc»vions  years 
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SURFACE   WATER   SUPPLY;   1906. 


Daily  disclmrge  in  second-feet  of  Ead  Canada  Creek  at  DolffeviUet  X.  T'.,  for  1906. 

Mar. 


Day. 


Jan. 


1 

260 

2 

433 

3 

4'23 

4 

312 

6 

348 

6 

288 

7 

105 

8 

218 

9 

263 

10 

fe218 

11 

6  221 

12 

326 

13 

230 

14 

142 

15 

218 

16 

196 

17 

200 

18 

200 

19 

185 

20 

175 

21 

102 

22 

714 

23 

2,380 

24 

2,870 

25 

1,500 

26 

1,230 

27 

1,050 

28 

RI2 

29 

780 

30 

550 

31 

501 

Feb. 


4M 
214 
209 
«250 
290 

6208 

6275 

224 

252 

219 


a280 
210 
159 
742 
517 

517 
a3()9 


a  240 

261 

«>238 

«»224 

255 

192 

110 

a  147 

185 

191 

319 

434 

376 

260 

341 

432 

4*22 

"  3:»1 

1,000 
962 
850 
817 

1,400 


951 
1,140 
2,(»0 
2,180 
1,600 


1.310  I  1,380 
1,090  ,al,103 
826 
893 
1,010 

938 
816 

748 
675 
768 

739 
ri06 
545 
452 
540 

470 
370 
391 
'US 
356 

330 
a  950 
1.570 

826 
1,050 

640 


221 

795 

316 

715 

138 

380 

a  176 

869 

214 

8;iO 

230 

1,130 

214 

2.020 

213 

5,760 

224 

4,800 

148 

4.170 

115 

8,460 

193 

3,710 

209 

8,620 

184 

3.230 

189 

3.620 

193 

2,910 

157 

2,100 

174 

1,670 

179 

1,390 

171 

1.210 

1,230 

1,040 

1.290 

HM 

1,080 

950 

1,430 

471 
409 
•ASS 
340 
265 

288 
234 
366 
420 
406 

456 
892 
259 
208 

158 

175 

508 
270 
248 

231 
260 
258 
220 
395 

209 
459 
609 

2:v* 

227 


1.070 

1,010 

851 

619 

745 

402 
378 
491 

584 
565 


468 
172 
191  I 
145  I 
83  ' 

358  I 
351  , 
176  ' 
16:^  , 
162 


519 

176 

449 

114 

272 

121 

326 

121 

328 

108 

205 

112 

190 

74 

200 

82 

185 

61 

144 

165 

130 

175 

80 

195 

158 

134 

118 

129 

160 

155 

128" 

150 

245 

409 

604 


ia5 

85 
305 
459 
204 

6:^ 

200 


Sept. 


92 

63 

240 

124 

l:« 

136 

95 

100 

H.5 
123 

90 

95 

95 

100 

85 

85 
95 
90 
85 
80 

105 
100 
309 
123 
105 

ia5 

105 
IHl 
146 
207 


Got.   Nov.  'I 


213 
142 
160 
15:j 

110  I 

95  , 

383  I 
2K4  ' 
154 
279  , 

370  I 

4;u 

384  I 
2H5  , 
195 

170  i 
127  , 
120  I 
183 
9M  I 

580 
404  I 
826  ' 
l«i7 
175 

551 
279 
461 
4l« 
4-29 
4<>S 


997 
759 
179 
165 
192 

170 

175 
180 
170 
200 

171 
2M 
244 

2as 

203 


170     I 
166      I 
149 
769 
977 

914  ' 
1,150  , 
»*2  I 
693 
576  I 


481  • 

476 

691 

ro8 

617 


I 


6  Crest  of  <lam  obstructed  bv  ice. 


"  Kec'onl  nu'ompletf ;  values  interpolated. 
Note.— Ice  went  out  of  dam  April  5  to  6. 

Monthhi  discharge  at  Eaj<t  Canada  Creek  at  Dolgeville^  N.  Y.,  for  1906. 

[Drainage  arra,  256  square  miles.] 


Month. 


January  

?\»hruaVy 

March 

.April 

May 

Jtuie 

July 

Aug^u.st 

SeptemlK'r 

October 

November 

December 

The  vear 


Discharge  in  second-feet. 

Run-off. 

1 
i.ximum.  Miliimum.!    Mean. 

1                     1 

Sec. -ft.  per 
sq.  mile. 

2.20 

Depth 
inclii 

2.870                  102  i            564 

484 

110               272 

1.06 

i,4;io 

115              377 

1.47 

5,760 

380  ,         1.960 

7.66 

2.6«0 

330  '            900 

3.52  • 

609 

158  ,            323 

1.'26 

1,070 

80  1           384 

1.50 

4(iK 

61  1            176 

.tiSs 

309                    63               119 

.  4t-^  , 

95^1  1                  95  1            821 

1.25              1 

1,150  ,                119               459 

1.79    , 

H38  '                105  !            411 

1.61     1          1 

5.760 


61 


522 


2.04 


Note.— Values  April  t^)  November.  ^(mkI;  January  to  March,  fair;  December,  fair. 

SCHOHAKTK    CRKKK    AT    PKATTSMLLE,  N.  Y. 

This  stiition  was  estahlislu^d  November  7,  1902,  at  the  highw 
bridge  in  the  vilhige  of  Pratt^ville.  During  1906  the  gage  was  re 
twice  each  day  by  Edna  M.  Snyder.  The  conditions  at  the  station  a 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  166,  pa 
47,  whore  nro  given  also  references  to  pv\V>V\v!v\t\ov\^  U\at  contain  dn 

previous  j^ear.s. 


HUDSON  BIVEB  DBAINAGE  BASIN. 
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T>i9char*j€  mecuniremeitU  of  Schoharie  Creek  at  PratUnWe,  S.   Y.,  in  1906. 


Area  of  ,     (fHge 


t\ 

Hydrngrapher. 

>    .     . . 

.    C.  C  Covert   

?r3  -. 

. ' do *. . . 

1 

Wd'h.   ;  ;i4iro„:      luMKht.    •>'«"'"X- 


62.6    '  46 

'      180        I  48:{ 

I 


4.2ft 
4.62    1 

"41 

1:J7 

J 

<i  Made  by  wading  one-fourth  mile  below  bridge. 
Oailfi  ijfige  height,  in  feet,  of  St'.hohtirie  Creek  at  l^atLarille,  X.   }'.,  for  ItHMi. 


T' 

Jan. 

Feb. 

1 
Mar. 

Apr. 
5.52 

May. 

6.07 

June. 
6.61 

July. 
4.95  1 

Aug. 
4.30 

Sept.  ; 
}.:{0  '. 

Oct. 
4.22 

Nov. 
4.70 

l>ef. 

4.96 

4.95 

1 
5.27 

4.92 

5.00 

4.90 

5.27 

5.37 

6.01 

6.46 

4.70  i 

4.35 

4.30  , 

4.20 

4.f.0 

4.90 

5.10 

4.80 

5. 17  1 

5.27 

4.96 

5.21 

4.85  , 

4.30 

4.30 

4.20 

4.(.0 

'>.  00 

5.20 

4.W 

7.85 

5.37 

4.96 

5.08 

4.95  ' 

4.30 

4.30  ; 

4.20 

4.60 

5. 00 

5.25 

4.70 

5.85 

6.25 

4.96 

5.01 

4.82 

4.40 

4.2.3 

4. 2t) 

4.5.-, 

.5.10 

5.05 

4.70 

5.37 

6.62 

4.91 

6.31 

4.65 

4.40 

4.20  ' 

4.20 

l.r)0 

5.  5.'» 

5.25 

4.70 

5.29 

5.92 

5.38 

5.08 

4.60 

4.75 

4.18  1 

4.1:0 

4.:)0  1 

5.  50 

5.45 

4.72 

5.22 

5.72 

5.41 

4.M 

4.52  , 

4.90 

4.18 

4.20 

4..'H) 

5.10 

5.40 

4.?2 

5.17 

5.69 

5.56 

5.02 

4.62  , 

4.65 

4.15 

4.2U 

4.  45 

5.  52 

5.38 

4.80 

5.17  1 

7.67 

5.38 

5.25 

4.52 

4.46 

4.16 

4. 28 

4.  4.-» 

5.  JJO 

1 

5.45 

4.80 

5.27  1 

7.12 

6.24 

5.35 

4.52 

4.40 

4. 15 

4.:k) 

l..")0 

.">.  75 

5.60 

4.W 

5.27  , 

6.22 

5.16 

6.05 

4.45 

4.32 

4.15 

4.:«) 

l.;>s 

.">.  »»0 

5.5l» 

4.80 

5.27  I 

6.42 

5.11 

4.85 

4.40  ! 

4. '25 

4.15 

4.:w 

4..V» 

.'».  10 

5.50 

4.90 

5.27  1 

9.57 

5.06 

4.85 

4.38 

4.25 

4.18 

4.22 

4.  Tv, 

:..  10 

........ 

5.40 

4.90 

5.27  1 

7.52 

5.01 

4.75 

4.32  : 

• 

4.22 

4.  lU 

4.20 

4..V, 

.">.  ;;o 

5.40 

4.90 

6.27 

6.87 

4.96 

4.82 

4.30  ! 

4.20 

4.10 

4.20 

4.  7'. 

."..  ;;o 

5.25 

1.95 

5.07  1 

6.72 

4.91 

5.45 

4.35  1 

4.22 

4.05  , 

4. 20 

4.  t»-'i 

.').  ].') 

5.10 

5.00 

4.77 

6.42 

4.86 

6.50 

4.42  i 

4.20 

4.  OH 

4.20 

.'».  (kS 

.''».  10 

5.00 

4.97 

4.77 

6.27 

4.88 

5.60 

4.80 

4.20 

4.a5 

4.  20 

7.  CM 

.'».  20 

4.95 

4.92 

4.82  1 

6.17 

4.84 

5.42 

4.35  1 

4.12 

4.  Oh 

5.6S 

♦i.  irj 

.")  .-.0 

5. 15 

4.95 

4.99  ' 

6.02 

4.76 

5.16 

4.28  1 

4.40 

4.18 

r>,  :>2  r 

(i.  10 

.').  10 

5.3J» 

5.99 

5.02  1 

5.82 

4.78 

5.18 

4.25 

4.45 

4. 40 

:>.  is  ' 

.'».  '.«■> 

■'».  2') 

5.70 

6.  i:> 

5.02  i 

5.72 

4.74 

6.18 

4.32  ' 

4.40 

4.45 

i.'.i.')  1 

.). «-» 

."..  10 

.... ... .  ■ 

7.05 

5.37 

4.99 

5.67 

4.71 

5.08 

4.35  ' 

4.30 

4.  .'J2 

i.w  ' 

5.  \'* 

5.  10 

5.65 

5.47 

4.87  ' 

5.47 

4.66 

4.88 

4.28  < 

4.20 

1.22  , 

r..  10 

:..  :u) 

.').  <HJ 

5.40 

5.97 

4.8T  , 

5.37 

4.71 

4.78 

4.22  ' 

4.20 

4.20 

5..')0 

.■).  IS 

.").  tX) 

..... .  ...1 

5.35 

5  87 

8.60  1 

5.27 

6.14 

4.70 

4.2S  1 

4.yu 

4.  IH 

').  0.')  , 

.').  12 

.'>.  00 

.'>.20 

5.39 

7.32  1 

5.17 

8.16 

4.62 

4.28  ' 

5.10 

4. 20 

.'i.  00 

.').  10 

I.IX) 

5.12 
5.08 

5.79 
5.69 

6.07 
5.07 

7.61 
6.31 

4.ej0 
4.48 

4.32  ' 
4.30  ' 

4.95 

4.50 

4. 'JO 
4.2H 

1.00 
4.. so 

•').  <J0 

:>.  oo 

l.'K) 

1 

.").(«» 

5.00 

5.67  ! 

1 



5.84 



4.3<» 

i.'SH 

l.Ti 

•'».  70 

.— li.'O  rtmditions  January  7-21,  February  3-22.  Febnmry  2H-.MHrrh  :\,  mii«1  Man  li  JO -jf..  I< .. 
5f(»(»t  ihick.  RiyiT  frozen  over  from  December  4  to  31.  lev  fr«»in  o.:M)  to  o.7'>  f<H>t  thi«k.  1  Ik- 
n^c^mfiarative  readings  were  taken: 

ComjMiratire  ice  amf  iratrr  rrofliin/.f. 


Date. 


b<»rl9 

t)»rr22 

Ut2C 

ber29 .,. 


Tlli^•kIH•«.^   <inv:o  rtii<l-   •iaj,'*' r«inl 
ofici'jit      mi; towHl'T    iiiKtoiiip 

ITM^*".  .'<Urfarv.     '        ")!  icr. 


0.  :is 


F»  e(. 


l"i. 


:\  1 
;■).  1 
l.'.i 


:).(» 
!.'.> 


iDber3l  ice  went  out  of  river  at  station.    During  frozen  pcri'nl  for  .laniiary.  Ft'»>ruiiry.  ami 
the  readings  were  taken  to  the  water  surface  tlirough  a  hole  cut  in  the  ice. 
readings  for  frozen  period  during  December  were  to  top  of  ice,  with  reading*'  t«>  water  surface 
b  a  hole  cut  in  the  ice  on  Wednenday  and  Saturday  of  each  week. 

3684— iRR  202—07 3 
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SUKFACE   WATKK   SUPPLY,   1906. 
liatiitf/  tahU'for  Schoharie  Crtrk  at  l^raltwHUy  -V.   Y-yfor  1906. 


Giijfo 

l)js- 

'      (Jajre 

'        Dis- 

I      (iage 
■    lunght. 

DiH- 

(ia«:«- 

Dis 

holj^ljt. 

chiirjTi'. 

iK-ljrht. 

clmrjr*'. 

cliarKc 

lioiglit. 

fhanre. 

Ftvt.      \ 

Src.-ft. 

'       /•>•€/. 

1      i-kc.-ft. 

i       Fret. 

Sec.-/t. 

FlTt. 

Stc.Jt. 

!.«-)    ■ 

II 

ft.  10 

34ft 

1         ().20 

1.170 

7.60 

2,990 

•l.ld    1 

18 

5. 20 

405 

6.30 

1,870 

7.  SO 

3.  :\w 

1.20 

2K 

ft.  30 

1              4tift 

!         (5.40 

1,370 

8.00 

3,620 

i.;io    1 

42 

ft.  40 

525 

1,        <>.50 

1,470 

8.20 

3.960 

4.40      : 

r>i 

5.  ftO 

1             r.«ft 

'         6.(50 

1.600 

8.10 

4.300 

4.r,o   ' 

«.') 

ft.  (U) 

(J«W 

6. 70 

1,720 

H.  60 

4,640 

•l.JiU      1 

li'S 

ft.  70 

711 

1         (i.  80 

1.850 

8.80 

4.9S4) 

1.70    ■ 

n-'. 

ft.  SO 

81  y 

G.90 

1.970 

9.00 

5.320 

■l.N»     ! 

20.") 

ft.  IK) 

S97 

7.00 

2.1U0 

9. 20 

ft.  •;ki 

l.'.H) 

21ft 

<?.00 

97ft 

7.20 

2, 390 

9.40 

6.040 

:>.  (X)    1 

2S,-» 

G.  10 

1          1,070 

7.40 

2.6H0 

9.(.0 

6,4<J0 

„  _      



_,    _    _ 

»  . 

,.    ..  _ 

NoTK.  — Tlu- iil)«>vc  !al>lo  is  applicablf  only  for  opi^n-channel  «"oii(litioni«.     li  is  IwLKed  on  diM-lmrge 
mcasurc'im'Uts  made  during  19<J4-190«».  and  Is  well  defined  U'tween  gage  heights  4.1  h-vl  aind  8.0  feet 

Monthh/  tfit^chartje  tij  >SV7«>/mnV  (Vevk  at  l^raitanUe^  X.   Y.,  for  V.HMj. 

m 

[Drainti|i;e  area.  24()  sqtmre  niilex.] 


Montli. 


DiMharge  in  wfond-feet.        ^  Run-off. 

Maximum.' Minimum.     Mean.    ',  S^^^'-ft- J>cr  |  LVpthin 
I  sq.  miK'.        nirlui!. 


April 

May 

June 

July 

AugUMt 

September. 

Oetober 

November . 


6. 3ft() 

327 

1,250 

ft.  21 

iK^l 

3,890  1 

149 

578 

2.41     I 

ITH 

671  . 

80 

3!J0 

1.46 

1.63 

26ft  ! 

31 

87.  ft 

.•M>b 

.42 

345  1 

•20 

82.0 

.a42 

.39 

73  ' 

14 

30.0 

.1-25 

.14 

1,070  1 

28 

178 

.  742  , 

.{« 

2.230  1 

1 

73 

884 

1.60 

1.78 

Note. — Values  are  rated  as  follows;  September.  gwKl;  April  to  August  and  Octobt^r  to  Noveiiikr. 
exeelleiit. 

KIXDKKUCK^K    (KEEK    AT    KOSSMAN,  X.  Y. 

KindiM'hook  Creek  is  an  interstate  stream,  having  its  source  in  the 
Hancock  Mountains,  Mas.sachusetts.  It  flows  southwestx^rly  throu<,'h 
Cohuuhia  and  Rensselac»r  counties,  N.  Y.,  and  joins  (>Iavenick  Creek 
about  2  miles  from  the  Hudson  Kiver,  forming  Stockport  Creek. 
through  which  it  discharges  its  water  into  the  Hudson,  4  miles  north 
of  the  village  of  Hudson. 

The  topography  of  the  basin  is  shown  on  the  Troy,  Berlin,  Fitts- 
ticld,  Kinderhook,  and  Coxsackie  sheets  of  the  United  States  Geoloji[- 
ical  Survey  t()pogra])hic  atlas,  from  which  the  following  drainage  ureas 
have  been  determined: 

hmnnt'it'  iirniti  of  Kindt' rluxtk  (Vtrk'. 


point  of  imasMrt'iiHMit. 


Kiiidj-rliook  <'nH'k  alK»ve  Gartiold 

KiiHU'ih'M.k  ('ie«k  Iroin  (uirti<>l(i  t<»  Wyomaiiock  ('re<'k 

WyojiiaiicM  k  <  nrk  abo\  f  nioulb 

Kiii'lrrhook  ('n«k  tHnn  \Vyoinan«M-k  ('rf«-k  Junction  t(»  Valatir  Kill. 

Valatu'  Kill  mIm.vc  Kindrrlawjk  Laki- 

KnKlcrliook  Lakr 

Valalio  Kill  irom  Kindt'rhtK»k  Lake  to  mouth , 

\'alati('  Kill  alxivc  month , 

Kij;iJtr))ook  i'nrk  Jroni  ValatU'  Kill  to  K!ii;i»K  station  at  Ko.'^sman 

KiinlcrluMtk  C/rck  from  ^n^iu};  station  to  Claveraek  Creek 


Area. 


Total 
art'ii. 


:i9.3  I        iW'-' 


34.  s 

31.3 

167.2 

37.  r» 

2.7 

3.9 

44. 2 

14.3 

6 


74.1 

lavi 


•H 


S16.> 
$51. 1 
337. -^ 
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[,^ing  station  was  established  March  17,  1906,  at  tho  hijjfhway 
near  liussinaii  ix)st-office,  al>out  7  miles  northoa.st  of  Hudson, 
lia  County,  N.  Y.,  on  the  line  of  the  Albany  and  Hudson  Eloc- 
ilroad,  and  a))Out  one-eij^hth  mile  l)elow  Chittenden  Falls  and 
11  of  the  Kossman  Paper  and  Woven  Wire  Fence  Mills. 
X  ^ge  of  the  tape  and  weight  tyi)e  is  located  on  the  upstream 
the  highway  bridge,  50  feet  from  the  right-hand  end;  length  of 
d  weight.  50  foet.  The  gage  is  read  morning,  noon,  and  niglit 
?ley  Ham.  The  bench  mark  is  a  i-inch  Ijolt  painted  white, 
in  the  downstream  side  of  a  large  elm  trei*  al>out  '50  feet  from 
ht-hand  abutment,  <lownstream  side  of  l>ridge;  elevation,  47.«)5 
ove  zero  of  gage. 

"ination  in  regard  to  this  creek  is  publishtMl  in  Supplement  to 
ork  State  Engineer's  Ili^port,  1JM):>,  i)ag(\s  252-2.5(). 

''VAtiry*-  moijiumnrittft  (tf  KiinhrhtH)k  (WrL'at  R<Nwm*in^  X.  1'.,  ni  r.KMl. 


1 

f 

Hyilrfijfmpiii.T. 

0»viTl  ami  NVifkx 

do 

C.  f.  <'«»vrrl 

Width. 

Frrt.      i 
137, 

/vrrn  i»i 

wot  ion. 

S4J.jt. 

If.) 
12:\ 

17C» 

l»^7 

lu'iKtU. 

F',t'. 
•J7.(>.') 
•11.  :t') 

•li\.  *JK) 

•11  ■-.'.-) 

•11.  2«J 

Dix'imrmj. 

l' 

«|o 

1 
VM) 

IJI 

,h 

■  J  . .  . 

K.  F.  Wftks 

C.  < '.  Coverl 

117 

n-\ 

i>t«tnirli<iii  Ijy  ivv.      '»  rpsin-iim  side  ot  bridge.      i*  Wudiiij;  Hlnrnt  UK)  ivvl  Im'1i»w  l»ri«lu< 
iihj  tjmjr  hfhjhtj  injttl,  of  Kinder  hook  iVirk  at  lioiwmanj  .V.    )'.,/""/•  Hffft;. 


IV. 


Miir.        .\i»r.        Mnv,      Jiiin".  '   Jiilv,    ,    .\iik.       Srpt. 

I  ' 


Oil. 


N..\. 


l».c 


2S. 11  I 

27.96  ' 

•17.  si ; 

2S  10  , 


27.  tfJ 
27.  i2 
27. 72 

27.  .v; 

27.  tVl 


•17.l\6  , 

27.57  , 

27.37  , 

•27.27  , 
27. 2.-> 


27.  .Vi 
27.  til) 
27.  iVt 
27.  VJ 
27.  .V2 


27.01  ' 
27.(16  ' 
27.  W)  ' 
26.97 
27.01; 


•IC.  7 1 
26,  6h 
26.  66 
2»..  I -'J 
26.  so 


26.  72 
26.  72 
26.71 
2»i.  71 
'!*'>.  11 


27.  L'». 
27.  Js 
27.  2.; 
27.II.", 

2«.. '.«:; 


27 


_  / . 

■  i~ 


1> 
Vl 


2>*.  IN 

2H.:ks  ' 

2.V0'.» 
•2^4.09  I 
2M.  S2 


27.  W 
27.  .M 
27.  4H  I 
27.  |x  I 
28.20  , 


2S.  29 
2.H.21 
•27.  HI 
■27  74 
•27. 60 


•27.  :ix 
•27.  -20 
27.  OS 
•27.  (m; 
27.  «.i2 


•1{\.  H2 

•27.  :io 
27.  :'h; 
2«i.  9:5 


2«"..  7:j 
2»;.  7a 

2'i.  6.'» 
2»>.  ."Hi 

J-;.  71 


2i«.  I'..' 
2«..  i^l 
■J».  -.'.1 
2*1.  •.«■• 


•Jti.  '.M 
2'i. '.'I 
2«..  '.♦J 
■J'>.  '.♦.'. 
:'»■,  .s;; 


J  7  (fj 
27.  >- 
27.77 
2:.  7.: 
'7  '.s 


•  I 


•29.  .VJ 
•29.17 
•2.V.  H7 
•2M.  .'>2 
:M).  01 


'27. 76  I 

•27.  (iO  I 

•27.  .'>7  , 

•27.  19  I 
•27.41 


•27.77  , 
27.09  , 
27.  IH  , 
27.  "22  , 
•27.  ^22 


•1\\.  97 
•H\.  S.'. 
•1{\.  7»; 
'liy.  76 
•n:^.  S2 


2«1.  '.**' 
2«'..  .>2 
26.  is 
26.  7il 

•2»;.  77 


lu.  72 
2ii.  I.H 
2<>.  ••'.» 
2*1.  \\) 
26.  .'tl 


2i.   <(» 

2»..  7;; 

Jfi  '.'2 
2»i.  >2 

2<'..  s:; 


2<..  ,> 
11.  29 

27  :;2 

27.  2S 
27.21 


27.  M 
J7.  17 
27  12 
27  IS 
27.  4 J 


•27. 37 
•27  3  J 
27. 29 
•27. 29 


30.('»;i  I  '27.32  I 

•29.  .'>7  ,  27.81  i 

•29.01  I  27.42  f 

•is.'^e^  ,  27.37  I 

•2.S.  41  27.2:5 


•*7   'ft 

27. 2X  ' 

27. 2X  ' 

•27. -20  ' 

•27.  16  ' 


2«;  70 
26.  70 
'liK  72 

2«'..  S" 

2r,  7.'. 


'jr,.  72 

•26.  72 
2«i.  70 
2»;.  7  I 

•2t  ■..:)! 


2t;.  1 1 

•Jii.  (lO 

26.  .V2 
26.  .-.1 
•lu.  .'"2 


2ii.  S'J 
•26.71 

•lu.  7;; 

2»..  71 
27  20 


27.21 

'IT      Ml 

^  <  .  te  1 

27.  17 
2s.  39 
2S  2  J 


27.  10 
27.  II 
27.  12 
27  (»7 
2<i.  97 


27. 27 
•27. 2-* 
•27. 1 1 
•27.  (rt 
27. 01 


•2S.  21 
•2S.  10 
•IK  06 
•2S.  20 
•2s.  01 


I     .»- 


•>7  01 

•27.21  , 
■27.21  I 
•27.  IH» 


27. 01 
•27.  1.^ 
•K).  9.') 
2'i.  6s 
26.  Hi 


•2(;.  72 

2«i.  Ii() 

•2ii.  77 
•2»i.  71 
26.  73 


26i.  .'«7 
2(».  Tis 
'26.  :'»7 
'26.  .")7 
•2li.  .'.9 


•lu.  .M 
"26.  .VJ 
'26.  .'i2 
'2ii.  r,9 
•2»i.  74 


2>*.  (Ni 
•27.  79 
27  '.i'^ 
■11.  VA 
■11  31 


2S  I.-) 
■JK  10 
27  93 
•11.  7.H 
■27.61 


26  93 
•27.  11 
27.  -20 
'27.  03 
27.  12 


'27.12       '27.  s7  27.07  '26.  S9 

•2^.iM•       '27.72  •2»J.S0  ■     26.  «1 

:«».01        •27.69  '  '28.39  "26.79 

■lS.[ri       lUtl  IS.  Hi  2ii.  72 

•2S..V.       -27.  M  •2X.31  '26.72 

2H.57  27.93 


I"- 


•2»;.  7s 

•lu.  73 
•2»l.  67 
'1*>.  M 
26).  72 
26.  M 


It':  70 

Ht.  ;>9 
•26.  HO 
•26..  79 
26.  W I 
•H'k  ho 


'26,.  72 
'ICk  t\[\ 
•m.  6.7 
•26.  7(» 
'26.  .''Ml 


27.32 
27. ;« 
•27.  "20 

'27.11  ; 

•?7.22  i 


■27.  IH 
'27.  |() 
•27.  42 
•27. 42 
27. 34 


•27.(.M 
27.  06 
•27.0ft 
27.  12 
•27.  13 


'jn.'2)i\ *».Hn 


flat/on  A  mbotit  one- fourth  mile  below  a  dam.    Very  little  obslrucUou  irom  Vtft,  ^x^fe^^Va 


/d  wemther. 
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SURFACE   WATER   SUPPLY,   1906, 


CATSKILL   CREEK   AT   SOUTH   CAIRO,  X.  Y. 

The  ^ging  station  was  established  July  4,  1901,  at  the  highv^ 
bridge  in  village  of  South  Cairo.  The  conditions  and  tlic  bench  ma 
are  described  in  Water-Supply  Paper  No.  166,  page  J:9,  where  are  gi^ 
also  references  to  publications  that  contain  data  for  previous  yoar>. 

« 

Discharge  measurements  of  Catskill  Creek  nt  South  Cairo,  X.   1'.,  in  1906, 


Date. 


Hydrugrapher. 


Width     i  AreAof  ,     (Jage      lu^h- 
^*^'"-   I  section.  ;   height.    ^*'^"'' 


Horton  and  Mott. 


February  16  a 

June  7 C.  C.  Covert 

Auguit24ft I do 

September  9  <•. .  i do 

Do.<' do 


et. 

^I.Jl. 

100 

190 

160 

347 

58 

47 

20 

14 

2^ 

13 

2.82 
3.35 
2. 25 
2.10 
2.09 


Sec.j 


a  Measurement  made  under  ice  cover,  average  thickneas  of  ice  0.70  feet.    Gage  height  to  bottoa 
ice  2.22  feet. 
^  Made  by  wading  1,000  feet  above  bridge. 
c  Made  by  wading  one-fourth  mile  below  bridge. 

Daily  gage  Jieight,  in  feet,  of  Catskill  Creek  at  South  Cairo,  X.  }'.,  for  lt*Of). 


Day. 

Jan. 

3.12 
3.05 
3.25 
3.40 
3.50 

3.15 
3.22 
3.30 
3.31 
3.00 

3.00 
2.90 
8.25 
2.95 
2.82 

2.85 
3. '45 
3.20 
2.95 
2.90 

2.88 
8  75 
4.20 
5.15 
4  00 

3  60 
3  42 
3  32 
3.30 
3.18 
3.10 

Feb. 

3.05 
3.05 
2.90 
3.00 
3.00 

2.98 
2.80 
2.70 
2.70 
2.70 

2.80 
2.80 
2.80 
2.75 
2.80 

2.80 
2.78 
2  80 
2.78 
2. 75 

2.88 
5.10 
4. -20 
4.07 
4.12 

4.92 
1.02 
3.97 

Mar. 

Apr. 

4.46 
4.21 
4.16 
4.21  1 
6.58  1 

5.98  '• 

4.86 

4.46 

4.71 

6.16 

7.34 
6.41  ! 
5.66 
5.74  , 
7.91 

6.86  , 

5.31 

4.86 

4.58 

4.51 

4  14 
3  98  • 
3.  Ml 
3.6S 
3.50 

3.35  , 
3.27 
3.17 
3.06  1 
3  05 

1 

May. 

3.15 
8.00 
3.55 
8.45 
3.25 

3.15 
3.15 
3.04 
2.95 
3.15 

3.05 
2. 95 . 
2.85 
2. 75 
2.75 

2.67 
2.60 
2.63 
2. 70 
2.60 

2.  45 
2.64 
2  37 
2  89 
2.54 

2.56 
4.19 
7.54 
6.49 
4.79 
4.34 

June. 

8.81 
3.49 
8.32 
8.19 
3  12 

3.14 
3.27 
3.12 
2.98 
3.15 

3.30 
3.00 
3.65 
2.60 
2.57 

2.55 
3.8H 
4.05 
3.70 
3  52 

3.20 
3. 25 
2. 95 
2. 95 
2.  Ho 

2.72 
2.35 
2.38 
2  45 
2.40 
....... 

July. 

4.60 
8.70 
4.60 
4.20 
3.40 

2.78 
2.85 
2.60 
2.72 
2.70 

2.72 
2.55 
2.45 
2.40 
2.52 

2.20 
2.45 
2.60 
2. 42 
2.25 

2.32 
2.10 
2.22 
2.30 
2.18 

2.12 
2.15 
2.00 
2.00 
2.10 
2.  IS 

Aug. 

2.20 
2.12 
2. 10 
2.10 
2.10 

2.18 
2.20 
2.20 
2.55 
2.45 

2.22 
2.05 
2.30 
2.20 
2.10 

2.10 
2.10 
2.10 
2.00 
1.95 

2.10 
1  90 
2.25 
2.20 
2.10 

2.20 
2.*26 
2.08 
2.35 
2.10 
2.10 

Sept. 

• 

Oct. 

1 
2.02 
1.95 
1.95  i 
1.95 
2. 25 

2.25 
2.15  1 
2.00 
2.00 
2.02  , 

2.05 
2.05 
2.02 
2.06 
2.05 

1.98 
1.95 
2.02 
2.05 
2.32 

2.80 
2.55  1 
2.52  i 

2.  as  1 

2.65 

2.  .55 
2.48 
2.  45  1 
2. 45 
2.  45 

2.42  ' 

1 

Nov.    D' 

1 

1 
4.61 
4.29 
4.12 
8.52 
5.37 

8.97 
3.67 
3.62  1 
3.92 
4.07  , 

3.57 
3.52 
3.32 
3.07 
3.27 

3.27 
8.07 
2  87 
2.95 
8.67  , 
i 

3.17 
3.02  , 
2  97 
2  89 
2.82 

6  U 

8.91  , 

9.21 

6.31 

4.86 

5.61 

2.10 
2.12 
2.00 
2.05 
1.90 

2.08 
2.02 
2.05 
2.05 
1.98 

1.95 
2.40 
1.90 
2.00 
1.95 

2.00 
2.00 
1.9.5 
1.95 

i.a5 

1.95 
2.a5 
2.00 
2.05 
2.05 

2.00 
2.00 
1.95 
2.06 
1.98 

2.  -42     3 

2 

2. 1»     3 

3 

2. 10      2 

4 

2. 20     a 

,') 

2.32      3 

6 

7 

2.30      3 
2. 25      4 

« 

2. 35      4 

9 

2. 35      4 

10 

11 

12 

18 

14 ...:. 

15 

16 

17 

18 

19 

20    

21 

22 

23 

24 

25 

2.  ;i5 

2.35 
2.3S 
2.50 
2.40 
2. 15 

2.40 
2.4** 
2. 75 

5.4n 

4.  SO 

4.56 
4.5.1 
4.1t< 
3. 75 
3.40 

3  42 
3.40 

4 

4 

3 

•1 

m 
*) 

3 

3 
3 

3 
•J 

\\ 

3 

3 

N 

26 

27 

r 
* 

28    

3.  .tO      '. 

29 

30 

3. 42  1    ■• 
3. 1>      . 

31 

Note.— Creek  frozen  over  January  2  to  February  22:  ice  thicKno.H.s  varied  from  0.2  to  0  8  foot.   Re 
inga  for  this  period  are  to  water  .surface  in  hole  cut  in  ice. 
During  the  frozen  p>eri(>d  of  December  regular  readings  are  to  the  top  of  the  Ice. 


ESOPUS   CREEK    AT   KINGSTON,  N.  Y 


This  station  was  established  July  5,  1901,  at  the  Washington  Str 
Bridge  o  ver  Esopus  Creek  at  Kingston.    T\ie  e,OTi^\t\oT\s  «jA  \>afc  W> 


HUDSON   I/VER   DRAINAGE   BASIN. 
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mark.<  are  deseril>ed  in  Water-Supply  Paper  No.  16^5,  page  52,  where 
ire  given  also  references  to  publications  that  contain  data  for  pre- 
rious  vears. 

Duirhurge  me*i9tiremeni»  of  Ettopuut  (Veek  at  Kingsttniy  S.    )'..  in  190ti. 


Date. 


Hydnj^mphiT. 


Width. ;  A,'^;,;|  i  ,;.:|*« _  i.i«h«rK.. 


Frtffiiarv  L>'> . .    Horton  anil  Molt . 
iifost-is C'.C.Covcrt 


Feet.  Sii.Jt.  Feel.  S,r.-/t. 

2h7  ,  .'».60  i'lO 


90 

H7 


224 


4.50 


151 


^McAjnirfiUfiit  maile  under  ire  cover.     AveniKO  thieknew  of  ire  0.;«  fiK)t.    GuKe  height  to  Uittom 
of  kT.=»17  fvet. 


Ikiiift  (jdfje  height,  in  feet,  of  Empim  Creek  at  Kingtfton,  X.  Y.,  for  liHMi. 


liMV. 


Jan. 


Feb.     Mar.      Apr.  '  May.    June. '  Jiily.     Aug.     Sept.      Oct.      Nov.  ]  bee 


1 

1 

6.40 
6.12 
5.92 
7.05 
7.52 

6.90 
6.47 
7. -20 
7.36 
6.55 

6.42 
6.72 
7.05 
6.42 
6.11 

6.21 
6.20 
6.10 

5.88 

5.70 

.5.60 
5.N5 
7.08  1 
9.  W 
8.66 

7.92 
7.47 
7.07 
6.77 
6.56 
6.45 

6.12 
6.05 
5.89 
5.42 
5.99 

5.59 
6.75  1 
.5. 75 
5.67 
5.62 

5.59 
5.56 
5.(0 
.5.60 
5.55 

5.36 
6.66 
5. -22  ' 
6.38 
6.41  ' 

6.58  ' 
9.21  1 
7.iM 
7.36 
7.26 

8.21 
7.41 
6.81 

6.50 
6.47 
6.-23 
14.5.5 
9.65 

8.27 
7.80 
7.89 
7.21 
7.00 

6.65 
6.57 
6.13 
6.17 
6.66 

7.41 
6.73 
5.97 
6.16 
6.46 

6.14 
5.M 
5.49 
6.44 
6.32 

6.29 
5.79 
9.09 
8.36 
8.29 
.9.04 

8.32 
7.99 
7.42 
7.28 
7.75 

8.63 
8.25 
7.85  . 
7.61 
9.33 

11.48  ' 
10.67 

9.92  ! 

9.66  I 
16.01  , 

13.75  ' 
,  11.21  ' 
9.85  . 
1    9.33 
,    8.98 

'    8.46 
1    8.06 
,    7.92  ' 
'    7.80  1 

7.32  1 
1             1 
,    7.01  , 

6.80 

'  6.62  : 

'  6.34 ; 

1    6.80  , 

' 1 

1             1 

6.24  1 
6.11  1 
6.28 
6.-20 
6.20 

6.04 
6.01 
6.00 
6, -22 
6.69 

6.49 
6. -27 
6.16 
6. 11 
6.91 

6.86 
5.76 
6.65 
5.63 
5.51 

5.46 
5.36 
5.25 
5.23 
5.66 

5.39 
6.33 
9.25 
9.30 
9.38 
7.74 

7.18  ' 
6.82 
6.60 
6. 16  1 
5.98  1 

6.10  1 

6.92 

5.68 

5.58 

6.10 

5.88 
6.68 
6.52 
6.34 
5.28 

5.92 
7.60 
7.42 
8.92 
8.85 

1 
7.88 
8.52 
7.92 
7.59 
7.10 

6.61 

6. 2.) 

'    O.OT) 

!    5.85 

'    5.60 

1 

.5.  .58 
5.65 
5.75 
7. -25 
5.94 

5.66 
5.42 
6. 12  , 
5.04 
5.35 

5.28 
5.05 
4.88 
4.80 
4.68 

1.62 
4.06 
4.81 
4.70 
4.52 

4.72 
4. 75 
4.(>0 
4.6S 
4.  14 

4.44 

4.:i>> 

4.2S  , 
4.2H 

4.3i; 

4.K) 

4.75 
4.52 
4.4M 
5.05 
5. 12 

5.70 
5.18 
5.50 
5.21 
4.75 

4.78 
4.75 
4..T8 
4.48 
4.40 

4.38 
4.25 
4.22 
4.20 
4. 1.-) 

4.'.tH 
4.r.() 
4.r>5 

4.  .V, 
l.2<l 
4.  (-.2 

4.:;-s 
■\.\':l 

4.25 
4.04 
4.01 
4.28 
4. 12 

4. 12 
4.12 
4.02 

3.94  ' 
3.78  , 

4.02 
3.92 
3. 92 
3.9>* 
3.'.»5 

3.94 
3.S2 

3. 95 

3. '.»:. 

3.'.».. 

i.a'> 

4.X2 

4.:.2 

4.  l.H 

\.  lu 

J.  (.JO 

4.O.". 
4.  1.) 

4. '25 
4.08 
4.05 

3.yH 

3.W 

3.V*8 

3.  VMS 
3.8M 

4.  12 
4  (r2 

I.Os 
4.UH 
4.00 
3.U2 

w.  >c, 

w.  s*; 
:',.  Ml 
:;.  7.-. 

o.  72 

«;.  ■s.s 

7.(K» 
»..  2.') 
;').  h2 
.'».  r,o 
^.  (k;  ■ 

s.  1'. 

7.  :vj 

«•.  72 
♦..  1(1 

•  I.OS 

.').  S2 

5.?2 
5.52  1 
5.32  ' 
5.  IS 

5.  l.s 

5. 0.'> 
4.W 

4.8S 

4.  (-.2 
1..S.-) 

I.'.»2 

U.  ss 

5.  ;>•'> 
.'».:>() 
.").  i:. 

.1.2(1 
.').  0-^ 

.'».  us 
7  \n 
s,  o-j 

7.  •■.2 

7.  i»<i 
7.  2-. 

»;.  t\s 
t;.  .■>2 

(..;> 
«..  1^ 

;'..  7s 
:>.  70 

5.  (JO 

5.  :»o 

3 

5  42 

( 

:».  -2.5 

• 

> 

.'»  12 

t 

r>  (i2 

: ; 

r.  vs 

*.. 

■'».  s4 

* 

.'i  «i2 

» I 

11 ■ 

.'i.  '.»2 

B 

tt 

u 

u.  (N) 

».  70 
"i  tin 

B 

H 

...  i:> 

n 

11 ..'..'.., 

% 

a 

6 

a.... 

31 ;;; ; 

8 

% 

5 

ft..  . 

s W.W.... 

X 

•  i.(K» 
;■).  t'A) 

.'..  '.to 

.").  10 

r»  sx 

.').  (Wi 

.'■>.  (".',» 
;■>.  (^ 

.1      i  .  1 

a ;;  ■" 

.s.  42 

StfTE.— Ice  e^mditions  January  8-19,  February  3  to  March  3,  March  I«i  2»..  h.-  ilii.kiio.-<  varu-d 
inn&u.lto().5(fM>t.  Slight  ice  gorging  at  tiiiie.s.  Alsr>  uv  coinliiicn.-  hcc.inlnr  9  to  :^l.  .So  i<r  at 
Wre.bHlice 0.1  to 0.7  foot  thick  above  and  below  bridge.  Ice  broke  up  Deciiiibcr :^1.  Durum  fr«)Z»'n 
period  readings  were  to  water  surface  in  bole  cut  in  ice. 
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SURFACE   WATER    SUPPLY,   1906. 


RcUing  tufUettfor  Eaopiut  Creek  at  Kiugi^on^  X.  Y 
OPEN-CHANNEL  CONDITIONS,  I90t\.a 


iiagt* 

Dis- 

1    «age 

Di»- 

Gag(> 

DIM- 

(Jagi* 

Dis- 

height. 

cliarge. 
Sec.Jl.      1 

I  height. 

1                 ' 

chaige. 
fkc./l 

height. 
Feci. 

charge. 

Sec.'ft. 
700 

height. 
Ftrt. 

clmrge. 

Feet. 

1 

Feel. 

ike  -/t. 

3.70 

36 

5.10 

285 

6.50 

8.80 

1.8W 

3.  MO 

49 

6.20 

309 

6.60 

741 

9.00 

1,940 

3.90 

63 

6.30 

334 

6.70 

782 

9.20 

2,074 

4.00 

77 

6.40 

368 

1        6.80 

82:^ 

9.  40 

2.20S 

4.10 

1            w 

6.50 

3.H3 

6.90 

8(V4 

9. 60 

2,318 

4.20 

1              110 

6.60 

412 

7.00 

9U5 

9.80 

2. 49.'> 

4.30 

1              127 

6.70 

411 

7.20 

995 

10.00 

2. 642 

4.40 

'              143 

6.80 

469 

7.40 

1.085 

11. (N) 

:i,  440 

4.50 

160    1 

6.90 

498 

7.  liO 

1.179 

12.00 

4.:i4i> 

4.60 

180 

6.00 

527 

7.80 

1.276 

,        13.00 

5.  :i05 

4.70 

2l« 

6.10 

662 

s.oo 

1.373 

1 1. 00 

6,  ZHi 

4.  HO 

220 

6. 20 

596 

8.20 

1.4W 

1.5.00 

7. 310 

4.90 

240 

1       '6  30 

631 

8.40 

1.587 

16.  (10 

h.:WO 

6.00 

260 

1 

6.40 

665 

8.60 

1.7«»0 

% 

aThe  above  table  Ih  applicable  onlv  for  open-channel  conditions.  It  is  Ita-seil  on  (1i<4eharg 
urement«<  made  during  1901-1906  and  is  well  defined  i>etween  gage  heights  3.8  feet  an<l  ll.Ofe* 
extension  i^  iMUied  on  2  nieasurements  above  11.0  feet. 

ICE  PERIOD.  1906. 


6.10 

217 

6.90 

3S7 

6.70    I 

608 

K.OO 

1.14; 

6.20 

237 

6.00 

410 

6.80 

641 

8.20 

1.24.^ 

6.80 

267    1 

6.10 

436 

6.90    , 

674 

s.  40 

1.34> 

5.40 

277 

6.20 

463 

7.00    ; 

707 

8.60 

1. 4.V 

6.60 

297 

6.30 

489 

7.20 

787 

8.80 

1.56^ 

6.60 

320 

6.40 

516    > 

7.40 

WW 

9.00 

l,68t 

6.70 

312 

6.60 

542 

7.<J0 

955 

6.80 

366 

6.60 

675    ' 

.1 

7.80    ' 

1 

1,04H 

Monthly  ditvharge  of  Esopuf  Creek  at  KhujMon,  N.   )'.,  Jor  1906, 

[Drainage  area,  324  Miuart;  milcN.] 


DirM*harge  in  .seeond-feot. 


Tlun-ofT 


Month. 


Maximum.  I  Minimum.,    Mean.      ^^'jiVile*  "^    *i 


,  January 

February 

March 

April 

May 

June 

July 

Augu.*«t 

Septemljer 

(Krtober 

Novemlwr 

December 

The  year. 


2,310 

3h:{ 

1,800 

241  1 

6,H40 

25.5 

8.410 

(Wl 

2. 190 

316 

1.890 

329 

1,020 

124 

441 

102 

28t) 

4(> 

1,610 

39 

1,380 

184 

1,600 

217 



776 

2. 40 

517 

1.60 

1,(M0 

3.  21 

2.  (MO 

6.  M) 

r.8T 

2. 12 

793 

2.  45 

276 

H52 

194 

.5W 

94.7 

.292 

361 

1.11 

.52S 

1.(kJ 

4;w 

i.a5 

8,410 


39 


645 


1.99 


N<>TF,.— Values  are  rute<l  aw  follows:    January.  .March,  luul  i)eeeml>er,  fair.  February.  aj»pn 
April  to  July,  (h'tober  and  November,  e.xcellcut;  August  ami  September.  giKXi. 

ESOPUS   CHEEK    NEAR   OLIVE    BKIIKJE,    N.  V. 

During  190(5  a  weir  for  the  purpose  of  ineiisuring  the  flow  ( 
Esopus  Creek  has  been  constructed  n<Mir  ()liv<*  Bridge,  N.  Y.,  1 
hoard  of  water  supply  of  the  city  of  N(*w  York.     It  is  located 
1  mile  !)el()w  the  Olive  Bridge  post-ofiic(\     T\w  following  descr 
and  dl^cbarirr  data  have  been  furnished  \>v  Mr.  .K  Waldo  Smith. 


HUDSON   RIVEB   DRAINAGE   BASIN. 


:v.) 


The  weir  is  t*oiistriicteil  of  coiuToto,  havinjr  a  rross  st'ction  .-.iinilur 
tothat  oxpi'riinented  on  in  the  liydniulic  hilH)ratorv  at  Cornell  Tni- 
veNtvhv  the  United  States  (leoloi'ical  Survey,  in  Series  ;-{n,  drsrriWed 
in  Water-Supply  and  Irrigation  Pa|K»r  No.  l.'io. 

The  iiverajre  hcitjht  of  this  weir  above  thf  rock  on  which  It  is 
founded,  for  its  entire  lengtli,  is  T.r4  feet;  hMij^th  hrtween  alait- 
ments  1J».*5.1K)  fe**t.  In  order  to  form  a  channel  of  approach  the  ahut- 
mont?  hjm»  l)een  extended  upstream  at  rig-ht  an<j^h»s  with  tlie  axis  of 
the  weir  for  a  distiince  of  !♦)  feet,  and  the  area  of  tlie  cliannd  of 
ippnarh  ]>elow  the  erest  of  the  weir  is  l,4*)2  square  fct^t.  The  ahut 
mentjj  extend  14  feet  alnne  the  h»v<d  of  the  crest,  and  it  is  e<timat(Ml 
thatafiow  of  4o.(MM)  eul)ic  feet  p(»r  second  can  he  taken  care  of. 

Mea^^urenients  of  the  head  on  the  w(»ir  are  made  in  a  well  i>4  inches 

in  diameter,  situated  53  feet  ui^stream  from  thi'  crest  of  the  weir. 

Wati^r  is  achnitted  to  this  well  throujrh  a  i-inch  i»ipe  <»xt<'ndinL'  1»'»  feet 

OQt  into  the  stream  in  which,  spiced  <>  inches  apart,  an*  i-inch  holes 

bored  vertically  through  the  pipe.     The  center  of  this  j)ipe  is  |)la('e(l 

iM'nches  above  the  bed  of  the  stream.     A  continuous  record  of  the 

bead  at  this  point  is  kept  by  means  of  a  Friez  auton»atic  water-staire 

register,  j^ean»d  1  to  1  and  ruuinn|^  twenty-four  hours.     ( )l)>er\atinn< 

oftheflow  were  tirst  Ijegun  on  October  17,  100<).  though  the  aiitoni:iti<* 

pert*  register  was  not  installed  until  Decemlx'r  o.     Prior  to  tlii^  l.itlei 

Jate heads  were  read  three  times  dailv  and  reduced  in  the  usual  iiiMiiiiei-. 

(Vmiputations  of  the  discharge  over  this  weir  are   nuidr    iK'Hi  a 

foniiula  which  has  l>een  deduced  from  the  results  of  the  r\]M  rinirnt- 

made  by  the  United  States  Geological  Survey  and  referi-ed  t<>  mIjoxc. 

During  the  winter  the  ice  which  forms  between  the  wIuli'  wall»  \\  liifli 

fonn  the  channel  of  approach  is  kept  rut  away  >o  that  there   may  In- 

no  change  in  the  conditions  of  flow  due  to  thi>  cau>e. 

The  watershed  of  Esopus  Creek  above  tlie  weii-  i^  Jilt*  xpiaie  inil< -. 
i<5  measured  on   the  topographic  mai)s  of   the    lUitril    ^tate-   <i»M» 
l<»gic;d  Survey. 


:-f/-. 


I)ay.                         Oi't.  Nov. 

1 IW 

■)  1--. 

• I  lit 

i l.V) 

'..  M'i 

•' ISi 

♦■ l:»l 

" ,  HKI 

" ■  «w 

» 7:1 

10 :,7 

U :  tV2 

13 ...  .■  «ii 

13 ;.::. .:: lu 

» VM 

1> -.UK} 

« ' ftV, 

/ 


]U'V 


It. 


I  ll'  I 


l» 


•2j:y  17 

2«<)  is 

277  I'J IJ 

;;;}i  2u ...  •■-- 

:;ii  \i\ !■•'' 

[:>"<  •_'■_' I"-, 

:am  -j-.i Inj 

'2\i\  -21 :: 

:;ii  Tt I.  I. '.11 

:',<hS  2*; •-;<• 

:iy<;  •J7 r»:;j 

XU  •> ijo 

;5jo  -J*} !  .vs.', 

:HU\  3  1 2'> 

:i7o  r.i n<^ 

417 


\  ■  ■ 


■.■.'7 

'1  i~ 

• .  I. . 

■M<. 

•-■^1 

'.'II' 

'  i"    » 

1  "t' 

1    *   '' 
.  1-  .  t 
•  ■  1  •  1 

7'iu 

.'ll.l 

•  iTi- 

•Jl^ 

.•*.■. 

■-'7i; 

I7J 

..•^••.i 

1H» 

SM 

:u'i(» 

•_»'s; 

:u)i 

:'.!•.> 

'i,^*U 

4*' 


:t  vateb  stpplt.  190S. 


XmiJt^  I    '^-uz-pi  .f  Em.^su*  •  •***  fc*«r  *<^  Brifi^,  .Y.   11,  yV#r  7d^; 


w  *- 


WAFPIXGER 


:«ri»:* 

«  fs  iie«v«>4-fcct- 

Run-off. 

If  Ara^s.  : 

Kinmoa. 

Hemn. 

Sei'.-ft.  fier    iH-pthr 
s-i-  miff.       iiKh« 

:!«•> 

^•M- 

{2 
J0» 

390 

L62          0.; 
l.^)            11 

VEJkR    WAPPINt;ER 

FAULS, 

N.  y. 

Thi-  station  was  €^ijihlUh»-d  May  19,  lJ*n3,  at  the  first  hijfhwi; 
Itnd^f  rTif^ing  Wappinjfer  Creek  above  the  village  of  Wappioge 
Fall-^.  It  wa.s  dLs*ontinued  Julv  1.  Ii^i5«  but  the  rating  table:<  ad 
e.stirfiate.s  of  monthly  dL^oharge  heretofore  unpublished  are  given  ij 
the  following  tables.  The  conditioDS  at  the  station  and  the  bend 
rnark**  are  deseribed  in  Water-Supply  Pkper  No.  166,  page  55,  wher 
are  givon  H\<f}  refen.'n<-es  to  publications  that  contain  data  for  previoa 
vears. 

liiUin'i  t'OJfsjnr  Wnpfnu^r  tytfl,  titar  Wappin^er  Falh,  X.   Y. 

MAY  ly.  1«C.  TO  Al'GrST  31.  !««.« 


'JHIf** 

iM- 

<;Air«> 

Di!<- 

C^i^re 

Di»- 

Oage     i 

Dis- 

)i<:t;ht. 

height. 
Fut 

charge. 

height. 

cbAige. 

height. 
Feet, 

charge. 

F'tt 

Str.'/t. 

"1.  :;i) 

S) 

l.W 

•<M0 

2.70 

3.90 

1,098 

U.  10 

H) 

1  60 

•2S6 

2.80 

M5 

4.00 

1.140 

n.Vi 

V2 

1.70 

313 

2.90 

702 

4.20 

1.2i6 

0.  '!<» 

»'•«; 

l.W 

341 

3.00 

740 

4.40    ' 

1.315 

«;.  TO 

«.■» 

1.91) 

:r7o 

3.10 

778 

4.60    1 

1.407 

0.  Xi\ 

i-i 

2.0J 

400 

3.20 

816 

4.80    ' 

1.502 

0.  *M) 

ij«j 

2. 10 

430 

3.30 

865 

5.00 

1,600 

l.(N) 

112 

2.2U 

461 

3.40 

8M 

5.20 

1,700 

l.l'i 

1  •■».'» 

2.  :jo 

493 

3.50 

m 

6.40 

1,802    ; 

I.'Ji; 

IKS 

2.40 

r»26 

3.60    1 

974 

6.60    : 

1,906 

I .  .*V) 

211 

2.?)0 

VJO 

3.70 

1,016 

5.70    1 

1.959 

1  to 

2:{:> 

2.  t4) 

r>94 

3.80 

1,066 

"'I  hiy  inblc  i^  )ni^*'<\  o::  c;  (liM-hHiY<?  Tiu>a«'ur<'Tiir'iir.*<  inndc  during  1903  and  in  well  defined  U*twH 

KMK«"  li'itfMi-  o.<;  f<M»t  aii'l  .').()  feet. 

SKITEMBKR  1.  IVKW,  T(»  .U'NE  80,  1905.fr 


0.  :u) 
(I.  '-1) 

(i.  10 
0.  IN) 

(I.  10 
0.  20 

o.  :u» 

II    10 

(I  .'>() 
n.  I'lO 
0  70 

I '..HO 

0.  '.to 


10 

u; 
x\ 

10 

r>i 

<;:; 

It) 

\»o 

1  {>.'•) 

Ml 
i('>i 


1.00 
1.10 
1.20 

1 .  :u) 

1.  10 

1 .  rn) 

I.eU) 
1.70 
1.^0 

1 .  w 

2.  W 
2.  10 
2. 20 


IHI 
2tr.i 
221 
2T7 
271 

2««; 

323 
351 
.VM) 
410 
141 
472 


2.;^0 
2. 40 
2..T0 
2.  tK) 
2. 70 
2.  W) 

2.  IH) 

3.  (H) 
3. 20 
:{.  40 
3.  »iO 
3.hO 
4.00 


537 

571 

606 

641 

677 

714 

752 

790 

868 

948 

1.030 

1.114 

1,200 


4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
6.80 
6.00 
7.00 
8.00 
9.00 


1,287 
1.375 
1,465 
1,557 
l.CnO 
1.714 
1,H40 
1.937 
2,ltVi 
2. 13.^ 
2.644 
3,174 
8.724 


'■  I  III"  \t\\tU'  !••  iii»|)lli':«1>h'  oiilv  for  o|K'n-ohiniiu*l  renditions.  It  is  based  on  6  discharge  measi 
nil  ins  iiiii<l«>  tlurUn;  VM^\  In  I'.HCi  imd  tin  tin*  form  «>f  tlu»  prtH't'diniLr  <Mirve.  It  is  well  deflnod  l>elvr 
|MU'i<  hflKliI"  0  1  «  I<M>|  iind  3.0  fi't't. 


HX7D80N   BIVEB  DBAIKAQE  BASIN. 
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thlif  <ii*^h4iTtje  of  Wupphiger  Creek  near  Wappinger  FhUj*,  X.  3'.,  for  I90.i-I!*0<r>. 

1  Drainage  area,  191  square  miles. J 


Month. 
1903. 

Discharge  in  second-feet. 

8e<'. 
Ml. 

Run-< 

-ft.  m*r 
mih*. 

0.391 
3.37 

1.3H 

1.7H 
1.42 
3. 26 
I.  T) 

5.01 

2.19 

1.28 

1 .  ht\ 
.  CitVy 
.272 
.hCI 

l.OK 

2.H9 

4.60 

7. 32 

2.41 
.  6-29 
.305 

)ff. 

1 

Maximum. 

1 

Minimum. 
•v> 

91 
120 
1'22 
114 
IM 

192 
l.")! 
90 
70 
13 
23  1 
93  1 
105  1 
181 

472 
435  1 

181 
57 

'M 

Mean. 

75.9 

65:^ 

267 

34r. 

•276 
2SJ 

977 
421 

24H 

:W-' 

129 
52.7 
167 
209 
162 
560 

S93 

1.4'20 

IW* 

122 

59.1 

ix-pili  in 
iufhjt*. 

li»3l 

1 

200 
1,960 

836  ' 
1.450 

771  1 
3.040 

696 

3,500 
868  , 
771 

1,530 
501 
161 
790 
771 
247 

1,3H0 

2,  440  ; 

2,780 
90*  1 
IHl   1 

H7  ' 

0.19 
3.  76 

1.59 

2.05 

ber 

1.5S 

r.      

3.  7t; 

ber 

1.62 

St«»  31... 

1901. 
...-•.-.... 

4.  :m» 

2.44 

1.  18 

1.74 

.  1 1 

.31 

iber. .  * 

.  w; 

r 

1 .  24 

ber -- 

.93 

ber  1  u»  7 

y 

10  t4»  31 . 

and  2Sto31 

1905. 

1.  IS 

').  30 
5.  99 



2.  69 

.:u 



u. — Ice  conditions  November  29  to  December  31.  1903;  Jauimry  1  to  Man-li  7  im«l  I»«Mcnil)<r  s  to 

I:  Febnuir}'  1  to  March  9.  1905. 

esfor  1903  are  rated  as  follows:  Mayand  Atigti}it.tr(KKl:  June.  July.  iiii<iSi*pt»'nilM'r  to  Nov*iiiImt. 

!nt. 

,ei»  for  1904  and  1905  are  excellent. 

DELAWARE   AND    HUDSON   CANAL   AT   CREEKIXH'KS,  N.   V. 

order  to  determine  the  run-off  from  the  Rondout  (hvek  (Irjiiiiajj^t* 
U  gagings  of  the  flow  in  the  Delaware  and  Mudsoii  Canal  at  the 
of  the  Rosendale  level  were  made  from  June,  11^)1.  to  Deccnilu  r. 
,  inclusive,  and  were  resumed  in  Deeember,  VM)7).  'V\\v  (Un ersion  to 
anal,  added  to  the  measured  discharge  of  Hondout  <,'^a^iii<;  slation, 
^sents  the  total  flow  from  the  drainage  basin.  The  ()l)srrvatio!i 
05  and  11H)6  were  made  in  cooperation  with  the  New  York  water 
Iv  commission.  The  conditions  at  the  station  aic  dcsciibcd  in 
•r-SuppI y  l*aper  No.  166,  page  57,  where  ar(»  given  also  references 
blications  that  contain  data  for  previous  years. 


.s 


42 


SURFACE   WATER   SUPPLY,  1906. 


/>(/////  di^clutrtje  in  ^cond-feel  of  Delairnre  nml  Hmlmm  Canal  a(  CreekltM-k'n^  N.  V.yfor  1, 


Day. 


*  Apr. 


May 


June.      .Inly.       Aug.       Sept. 


CKrt. 


X 


1 

21 

2 

21 

W ' 

22 

4 

• 

20 

h                  

20 

f) 

7 

23 

8 

21 

9 

14 
13 

S 
12 
11 
11 

20 

10 

21 

11 

'20 

12 

•>-> 

\\\ 

14       

23 

15 

22 

8 
12 
17 
19 
17 

19 

20 

17 

20 

IK 

•20 

19 

■**^ ' 

22 

20 

21 

22 

22 

20 

23 

18 
17 
17 

17 
16 
17 

20 

24 

19 

•20 

• 

21 

27 

'ii 

29 

'20 

'20 

31 

•24 

22 
•22 


•23 
21 

19 
•2:i 
21 
'23 


21 
21 
21 
'22 

23 

•22 


19 
21 
22 


21 
21 
21 


21 
2.> 

19 
21 


•JO 
19 
'22 
19 
20 

19 


'23 
•22 
•22 
22 
Z\ 

21 


21 
•20 
22 

21 
23 
21 


22 

23 
•23 
•22 
'23 
23 


21 

•20 

i 

'£\ 

23 

24 

'22 

oo 

•>•> 

•24 

'»•» 

•22 

24 

'20 

'23 

21 

•JO 

•2-3 

•J0| 

21 

•22 

•23 

'22 

19 

21 

•20 

19 

21 

17 

'22 

•22 

•22  . 

'22 

•22 

24 

21 

21  , 

•23 

23 

1 

»>'> 

■»*« 

20 

18 

21 

•22 

18 

•23 

22 

21 

2i 

18 

.      20 

•20- 

•ii 

22 

20 

22 

21 

21 

19 

17 
17 
•JO 

19 
•JU 
•22 


2S 

•JO 
21 
•20 
IS 
20 


19 
19 
21 
16 


1 
19 


4     I 


17 
17 


'((ilaiial  <:l<).scd  for  season. 
Mtrntldij  discharge  of  IklauKirc  and  Huihon  Canal  at  Creeklock.'<,  N.  1'.,  for  1906. 


Month. 


April  (9-30). 

May , 

June 


July 

AugUKt 

September. 

Oetober 

November . 


'         Di.**<*han:e  in  seetmd-fect. 

• 

Maximum.   Minimum. 

Mei 

•JO                     S 

•24                    19 

23                     19 

24                     -20 

24                     19 

•24  1                  17 

•28  !               ir» 

!                  '22  '                  IS 

Note.— Dnily  disi-harseM  interpolated  on  Sundays  and  other  days  when  no  flow  was  reeonli^l. 

1U)NI)<)UT    CKKEK    AT    KOSENDALK,    X.    Y. 

This  station  was  ostAblished  July  0,  11M)1,  at  the  highway  hric 
at  R{)s(»n(lalo,  discontiiiuod  Novenihor  7,  1903,  and  reostahlishiHl 
DcctMiihor,  1905,  in  cooperation  with  the  New  York  water-sup] 
coniinission. 

The  flow  in  the  Dehiware  and  Hudson  Canal  at  the  Rosendah^  le 
nnist  1m»  added  to  that  at  the  jj^agini^  station  to  obtain  the  total  run 
from    the   draina<j:e   area   above   this  [)oint.     The   conditions   at 
station  are  descrii)ed  in  Watei-Su|)ply  Paper  No.  lO^V,  page  57,  wh 
niv  f^ivdi  also  ivfovonci^^  to  publieatious  tluvl  routain  data  for  previ 
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The  following  dischargo  measurement  was  made  August  t^3,  190<): 

WMth,  1(K)  teet;  area,  482fiifiiiare  feet;  gage  height,  6.50  f<^t;  diwharji:**,  *JH1  scH'ond- 


ieet. 


Daiiy  (jfvje  Im'ujht^  in  feet ^  of  Htmilwit  Oreek  at  lioHt'udate^  N.   >'.,  for  imMi. 


Day. 

Jan. 

Feb.  ! 
6.h7  . 

Mar. 

Apr.  1 
9.05  1 

May. 

June. 
6.95 

July. 
7...^  ' 

1 
AUK-  i 

_  1 

1 

•i.  <>7    1 

Sept.  1 

1 

6.42  1 

Ova. 

7.00  ' 

N(.v. 

I>w. 

1 

7.23  1 

6.97 

6.  72 

# 

6.  S3  • 
6.73 

7. 15 

8.40 
8.17  , 

6.91 
7. 05 

<i.87 
6.79 

6.90 
7.  15  ' 

6.  13  , 

6.:»o  1 

6.:)2 

6.50  , 

6.  .">«> 
6. 2** 

6.  .> 
6. .'.".» 

•').  70 

s 

»"..  62 

4 

7.35 

fi.<M    " 

11.41  , 

8.00  ! 

7.0:i 

6. 73 

7.87 

«'..  tH) 

.;.  js  ; 

6. 14 

<■...»  1 

»;.  »"►>* 

5 

i.  <0 

1 

h.87 

8.33 

6.92 

6.70 

7.40 

6. 8;i 

6.  .'i«» 

«*..  (W 

«•..  52 

«"..  .s2 

ft 

7.  i'* 

6. 57 

7.^<9 

9.15 

6.90 

7.03 

6.  y3 

r..  67 

«;.2«i  I 

«'i.  05 

<;.  .Vi 

r..  75 

1 

7.22  ^ 

HJiO 

7.65 

8.55 

6.95 

6.9C{ 

6.  79 

6. 47 

<i.  12 

(i.Ol 

«;.  ii» 

7.7S 

* 

7.1fc 

i;.  19 

7.53 

7.97  . 

6.89 

6. 73 

6.  75 

8.:i7 

r..  10  j 

6.UI 

6.  12 

7  12 

• 

7.  12 

6.53  1 

7.43 

7.80 

6.95 

6.  (vS 

6.60 

7.  (Ml 

6.  ll>* 

6.  M) 

<;.  IS 

7  {)S 

H 

ti.yj 

6.63  ' 

7.  10 

ll..)0 

1 

7.27 

6.M.'» 

6.  H() 

6.  7»» 

6.  <M  . 

6.  12 

6.  12 

7.10 

n 

7  20 

6.  /tJ 

7.17 

10.60 

7.13 

6.80 

6.63 

6. 57 

t;.  a'>  , 

r..  w^ 

«;.  ."•<» 

7.112 

K 

7.  to 

6.73  ; 

7.21 

9.57  , 

7.20 

6.6:J 

6.  Ti;') 

r..  70 

6.0.>  , 

«;.<w 

6.  .V) 

r..  y^ 

B 

7.  17 

6.74  ' 

7.07 

8.83 

7.00 

6.53 

6.  \u 

6.  .V» 

6.(15  1 

6.(W 

r..  w> 

(V  x> 

M 

7. 17 

6.75  j 

6.97 

8. 3'» 

6.88 

6.53 

6. 57 

6.  13 

6.  Ul  , 

6.  «).s 

6. 72 

x\.  <■> 

IS 

7.0^ 

6.67  ' 

6.»7 

13.67 

6.85 

6.43 

6.40 

6.:jo 

<i.l«  , 

6. «»."» 

6  ('><i 

'■>.  7.S 

K 

7.00 

6.63  ' 

7.00 

11.10 

6.  // 

6.  15 

6.  •27 

6.27  , 

6.00  , 

6.  10 

6.  r.2 

7.:^! 

r 

7.U") 

6. 60  1 

7.10 

9.43  ' 

6.71 

7.17 

6.37 

r».  2:5 

6.0U  , 

6.10 

«;.  i\s 

7  21) 

v 

e.iRi 

6.6.3  I 

6  93 

8..V>  , 

6.69 

7.70 

6.  40 

6. 27 

hAVS  1 

<;.  (i5 

»"..  ji'j 

7  (.•(» 

» 

6.  h:; 

1    6.67 

6.93 

8.20 

6. 69 

7.85 

i;.  39 

6.19 

5.95  , 

w.  :i8 

7.  •»■_' 

7.  (HI 

Jl 

C.  .S3 

'     6.77  , 

7.05 

7.90  ' 

6.(i3 

7.50 

6.  :{;j 

6.  25 

1 

6. 02 

7.  :<<) 

<..>•> 

(..  X,l 

a 

f..  73 

•     6. 90 

6.97 

7.67  1 

6..^9 

7.2:j 

6. 23 

7.00 

6.  2x 

H.  (M) 

7.  62 

7.;-;(t 

I! 

7.10 

8.90  1 

6.85 

7.  47 

6..VJ 

7.35 

6.  75 

6. 67 

i\.  s5 

7.  1(1 

7.:".n 

7.  10 

s 

t;.f4 

».75 

6.79 

7.67 

6.47 

7.43 

6. 57 

<i.  M-J 

6.  <■».■> 

«;.  .sT) 

7.J(i 

7.21' 

M 

«.61 

7.a'>  1 

6. 65 

7.75 ; 

6.41 

7.30 

(i.  45 

6.70 

6.  IM 

<1.7J 

7.112 

1..  M» 

J» 

7.i>5 

7.75  1 

6.H3 

7.47  ! 

6. 45 

7.00 

6.:w 

«!.:js  ' 

6.  :w 

6.  '.X) 

<.. '.»2 

•;.  'Ki 

» 

7.30 

7.37 

6.7:j 

7.33 

6.41 

6.87 

6. 4:) 

6. 1'2 

6.  i'^ 

7.  7M 

tl.  w 

(..  *♦!• 

5 

7.17 
7.17 

1    '-^  1 
1    7.43  ' 

6.90 

8.8:) 

6.93 
7.10 

6. 75 
7..V. 

6.73 
6.(;3 

6.:^:) 
6. 2:) 

6.  15 
6.  42 

»i.  12 

7.  J^ 
7.1.'. 

(i.  *•() 
«..  7^^ 

(i     "Ml 

> 

fi.   ^\) 

s   

7.00 
6.H7 

1 

' 1 

8.73 
8.60 

7.08 
7.03 

8.07 
7.45 

6.6:) 
6.55 

{    6.23 
'    6.37 

6.38 

♦».  :r> 

6.  IJ 

7.  i:» 

«"..  7.'» 

•  ..  7n 

♦  1.  7o 

f,  7) 

» 

(i  >(> 

Jl 

r,.  73 

1 
1 1 

9.78 



6. 10 

6. 73 

«;.  '.'J 

•1.  71' 

. 

7  ■'11 

SoTE. — Ice  conditions  fnmi  February  3  to  niMjii  Fobniarv  22.    Icr  uvom^cd  iiboui  d  '.  i..i.t  in  thii  I. 


a 

tihr 


I.   Xo  n-i»i»rt  of  ic«^  aft<'r  thlHdatc*.  *l)eeemlx'r6  river  /lozcii  <)v«.t:  ii'i-  wmi  out  :;  ]•.  m.  I»i  c  < ml"  ; 

lofaveraKt*<i  frctin  0.25  to  0.50  foot  thick.     DuriiiK  tliefnjzcn  iKTitxl  the  nji'linu-  W'lc  lak.  n  i.i 

waftr  sunaci*  tbrouKh  a  hole  cut  in  the  ice  (or  Jiiniiury.  February,  ami  March,  ami  i'>  vihi.k  ••  <.| 


kr  for  December  with  extra  readings  to  water  KMrfa(!c. 

CV>w/>artt/i»r  icr.  aud  wnltr  TnuUniis. 


Date 


DtHvmber  19. 
I>fcvtulier22. 
D«fiiil«-r2f;. 
li»^-»-inU'r2y. 


Waic  r  *«i.r- 
;a<  f. 


6.  -.' 

7.  I 

t'l.  7- 


Thiikiif-^ 
'1 1 n*  Ml  ii'i'.       Ill  ;•■(■  a  I 
','  a  '_' '  ■ , 


/■"/. 


/<'/. 


/.Ii 
7..! 
7.  1 
7.2  . 


(I 


.  |.. 


.  1 
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Ibaing  labUfor  Rondout  Creek  ta  RoiendaU,  N.  1'.,  for  1901-1903  and  1908. 


Sg^ 

.^^. 

bel^I. 

.^. 

«.. 

DLb- 

hclgHl. 

Dls- 

Fert. 

8ft.^. 

ftrf. 

»*, 

Put. 

•54 

Ftti. 
lO.fiO 

■*;ft, 

I'm 

J« 

J 

■JO 

T.IO 

m 

«-» 

10. « 

4,1»6 

>le  only  fur  open-channe 


«Irf7?S^ 


MotUhty  ditcharge  of  Rondimt  IWek  al  Rotendale,  .V.   J".,  /or  1900. 

j        DlKtikTge  In  Bccond-fecL 


K'.::::: 


ImuM. 

Minimum. 

lieu. 

316 

> 

K 

i^g 

ii'i 

1.890 

iw 

U 

H  ISC  ELLA  NEOU.'j     MKASIIREMENTS    IN    HUDSON    RIVER    DRAINAHE   BABIN 

MincellatiMiiK  dircharge  mtmareiiient*  in  lludmn  Ritvr  drainage  baiin  in  1904  and  1901. 


juicaiT'..... 
Aii|iii*a&"... 

Slntaiu. 

1 

;  HudsonRlver 

Locallly. 
roriWh.  K.  \' 

;width- 

1 

'.Ml 
,930 
.«fiO 

m 

a. 
II 

UiKbUlt 

dw 

ll.id«)n  River.. 

leue. 
SepwmUTlll. 

1 
■■■:       m 

lffl.B 

..  KmrNonlivllle. 

ilo 

.    Middlcbui^,  K.  ' 


Auguat  K I do. . . 


.  Flml  bridge  below  {. 
I  !?i-boliartc  iiinrllon.  i 
,    Npnr  jutinion   8pbi>-    . 


Autlia Small   Hlri'aiii    jiinl    

;      lH-]i.«-  Wok»vtlli..  I 

"  MfHsiin-'l  f mm  Ixwi  iibnru  higiinay  br 


HUDSON   BIVEB  DRAINAGE   BASIN.  45 

PASSAIC  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   or   BASIN. 

c  River  rises  in  Somerset  and  Morris  counties,  N.  J.  Above 
uence  with  Pompton  River,  its  main  tributary,  it  meanders 
a  flat  country-  of  Triassie  red  sandstone,  to  which  in  hir^c 
must  be  attributed  the  turbidity  of  its  waters.  In  contrast 
t  sluggish,  muddy  character  of  the  Passaic,  the  Pompton  is  a 
ream,  and  its  waters  are  clear.  It  drains  parts  of  Sussex, 
Morris,  and  other  adjoining  counties,  and  traverses  for  a  lar^o 
ts  course  a  country  of  hard  crystalline  rocks  and  heavy  f  orosts, 
ral  level  of  which  is  several  hundred  feet  above  that  of  the 
At  their  confluence  the  Pompton  enters  with  a  current 
irries  it  well  toward  the  right  bank  of  the  Passaic,  and  at  times 
causes  much  backwater  in  the  latter. 

ighest  recorded  flood  which  has  occurred  in  this  drainage  bjisin 
,  of  October,  1903.  The  flood  l)egan  at  6.30  p.  m.  Octolier  8 
ed  until  midnight  October  IS,  the  maximum  height  heiniif 
at  9  p.  m.  October  10.  There  was  a  total  rainfall  of  1 1.74 
etween  October  8  and  11.  The  estimated  maximum  discliartr<* 
Dundee  dam  was  35,800  second-feet.  This  flood  is  fully 
d  in  Water-Supply  Paper  No.  92. 

PASSAIC   RIVER  AT  MILLINOTON,  N.  J. 

m 

tation  was  established  November  25,  1903,  and  was  discontin- 
y  15,  1906.  It  is  located  at  the  lower  highway  l)ri(l<4^c  at 
»n,  N.  J.  The  conditions  at  the  bench  marks  are  descriixd  in 
iupply  Paper  No.  167,  page  59,  where  are  given  also  n^fcnnccs 
cations  that  contain  data  for  previous  years. 

{orge  nhUvmireinenU^  of  Patmaic  Hirer  at  MUlm<ftnu,  S.  J.,  jnr  inft.i  1<>  iunr,_ 

HydnHrmpher.  '    Wi.l.h.      ^^i;;;      ,;;:;:,-      iM.lK.r^.. 


0...    F.H.TiJlinghMt. 
S-!* do 


F>Tt. 


F.  H.  Tillinghast jm 

F.  H.  Brundage .'>7 

John  C.  Hoyt ,  tv:j 

do I  V) 

fl.  D.  Comstock '  «.2 


s^i.  ft. 

lert. 

>><• 

ft. 

■  71 

1.W» 

is 

1(W 

•J.  ■><> 

rtG 

'.»() 

■J.  rj 

\X\ 

37 

I.;;.-. 

;is 

m 

1 .  «•►.) 

75 

•11 

l.JO 

•J  I 

44 

1.  J  J 

3H 

R.  H.Bol!<ter :>4  21  l.U  12.8 

Robert  Follansbee 6;i  C*.!  I.h-'  83 


a  MeaMuremeiit  affected  by  ice  jams  below  the  Kagii>K  sectlrm. 
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SURFACE    WATER   SUPPLY,  1006. 


Ikiihf  gttije  height  ^  in  fed,  of  Passaic  River  at  MiUiiujttm,  N.  J.,  for  1906, 


Dav 


Jan. 


Feb.       Mar. 


Apr. 


Mav.    I  June.      Ji 


4. 
5. 


I . 

y. 

10. 

11. 

12. 
13. 
14. 
15. 

l(i. 
17. 
18. 
19. 
20. 

21. 
22. 
28. 
24. 
2-'>. 

•2li. 
27. 

28. 
29. 

;w. 

31. 


Note. — River  frozen  February  2  ti»21, 


1.95 

1.58 

2.20 

3.00  1 

l.iX) 

2.15 

1.65 

1.58 

1.80  1 

2.  (« 

1  65 

1.85 

1.58  1 

2.05 

2.25    : 

2.  45  i 

1.70 

1  6.5 

3.15 

1.68 

5.80  i 

2. 05 

1.70 

1.50 

3.20 

1.52 

5.16 

1.95  , 

1.60 

1.42  1 

2.80 

1.60 

4. 72 

2.00 

1.(.0  I 

1.40  1 

2.:H8 

1.52 

3. 45 

1.90 

1  .  r^'» 

1.32  ! 

2.25 

1.55 

2.60  . 

l.so  , 

i.r*  1 

1.30 

1.85 

1.70 

2.90 

1.85  1 

1.<kK 

1.30 

2.10  ' 

1.70 

2.70 

4.90 

1 

1.70 

1.30  . 

1 

1.98 

1.70 

2.60 

4.95 

1.62 

1.30 

1.62 

1.70 

2.  45 

4.  (JO 

l..V> 

128 

1.88 

1.70 

2.40 

3.10 

i.:»5  1 

1.22 

1.82  , 

1.78 

2. 25 

2. 45 

1.5.5 

1.15 

1.95 

1.88 

2.10 

3.85 

1.52  , 

1. 15  1 

2.:» 

1.82 

2. 15 

4.20 

1.50  I 

1.30    .... 

2. 45 

1.68 

2.  .55 

3. 55 

1.50  ' 

1.45   .... 

2.28 

1.75 

2.60  , 

2.75  , 

1.4.S 

1.50    .... 

2.10 

1.72 

2.15 

2.  40 

1.40  1 

1.78    .... 

1.95 

1.70 

2.20 

2. 20 

1.38 

1.68    .... 

1.95  ! 

1.98 

2.35 

2.05 

1.32' 

1.55    .... 

2.00 

3.72 

2.10 

1.95 

1.30 

1.5.5    .... 

2.00  , 

3.10 

2.05 

2.  ft> 

1.30 

1.42    .... 

1.90  ' 

2.68 

1.75 

1.30 

1.4.S    .... 

1.82 

2.85 

1       1.60 

i.:w 

1.3^   .... 

1.72 

2.55 

1.65 

1.30 

1.25    .... 

1.62  ' 

2.22 

1.96 

\.\\s 

1.22    .... 

l.(i8 

1.92 

3.20 

2.  (H) 

1.20    .... 

l.?2    . 

3.90  : 

1.65 

2.90 

1.30    .... 

l..=V8    . 

•  r  -  •  •  "  • 

3.55 

1.«15 

2.  f^^ 

1.32    .... 

1.56    . 

1       3.45 

i 

! 

2.42 

1 

1 

Rating  table  for  Past^aic  River  at  Millington^  N.  J.,  for  1903  to  liKXi. 


(»aKe 
height. 

Dis*- 

,     GaKe 

1        Dis- 

i    Gage 

Dis- 

Gage 

charge. 

height. 

1 

charge. 
Sec.-ft. 

'   height. 
1     Feet. 

charge. 

'  height. 

B:et. 

Sec.-ft. 

1 

Fed. 

Scc.-ft. 

Feet. 

0.90 

7 

2.10 

128 

3.30 

398 

5.00 

1.00 

10 

2.20 

146 

3.40 

424 

6.20 

1.10 

14 

2.30 

164 

3.  ,50 

452 

5.40 

1.20 

20 

1        2. 40 

184 

i        3.60 

480 

5.00 

1.30 

28    1 

'        2.60 

204 

3.70 

610 

6.80 

1.40 

37 

2.00 

226 

'        3.80 

640 

6.00 

l.fH) 

47 

2.70 

248 

3.90 

670 

6.  20 

1.60 

58 

2.80 

272 

4.00 

600 

6.40 

1.70 

70 

2.90 

296 

4.20 

664 

6.60 

l.K) 

82 
96 

1        3.00 

320 

4.40 

728 

6.80 

1.90 

3.10 

346 

4.60 

796 

7.00 

■        2.00 

112    1 

'        3. 20 

372 

4.80 

865 

7.20 

1 

Dis- 
charge. 

Sec.-ft. 

9.^5 

1,0115 
1,075 
1.145 
1.215 
l,-2?v'> 
1.  -.W) 
1.440 
1,,520 
1,6<X) 
1.6><0 
1,760 


NoTK.— The  alMive  table  i.**  applicable  only  for  open-channel  conditions.  It  is  ba.se<i  on  8  tliseha 
inea.Mirenient.s  iiuKle  during  1903-1906  Hinl  i.s  well  detined  bi'tween  gage  heights  1.0  feet  and  -2,5  l 
The  exten.sion  of  tliis  rating  i.s  only  approximate  at  gage  height,  7.3  feet. 


PASSAIC    RIVER   DRAINAGE   BASIN. 
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fonihhf  tlimharfjt'  of  Patitaic  River  at  Miliingtatiy  A'.  J.^fitr  liH):^  tn  HfOH, 

[UnkiutufQ-  an>a,  r>7  }«iuaiv  inil(*H.] 


])i?K.>harg(^  In  wi-oiKl-ftrt. 


Month. 


I 


Run-<)fT. 


1*»IK..» 


Maximum. 


St) 


Minimum.,    Mean.    |    ^,j  ,„iiJ        i,,',.,^,.^ 


l'.>lV4.r 


6(H)  , 

194  ' 

104  I 

72  i 
•J»i() 
t«07 

tiir. 

191 


vtair 


1.7riO 


iwir>. ' 


r. 
r . 


{/I.  ISO 

2«) 

liO 

iw 

3(>7 
InO 
;^tl 

:vi6 


\t«Kr: 


I.IW 


VJ06.h 


372  , 


lo 


917 
21H1  ' 
137  ' 
IV) 


•jr. 


39 
17 
l-> 
11 
LM 
U 
21) 


i: 


47 
24 
11 
M 
12 
17 
19 
17 
:i5 


i>r>.3 
i:«) 


I 


lOU 

277 

I.V2 
.V<.1 
:i7.2 
2:i.7 

1U2 

1  .v» 

lUi 
67.1 
.V) 


101 


i:iO  , 

;iO  I 

3:w  I 

107  , 

:v..2  I 

21.3  I 

l.\H   I 

39.1 
i:« 
40.9 
345.0 

l:w 


52 


(;4  , 

28 
17 
20 


88.3 


75 

200 

251 
70.0 
41.(1 
:>l.7 


1.1.'> 


o.a; 
2.  fa 


1.  to 

1  7.>   I 

2.  r.7 

1.02  , 
.  (><>.>  I 
.  WD 

1.79     ' 

•»  ~'i     I 

l.ls    ' 

..^77  ' 


1.77 


l.(Jl 
1.M9 

2.  y^ 

1.18 
.  /.I 
.  1^ 

2.  0»". 

3.  (« 
2.  1 1 

l.:i2 

1.01 

21.0.; 


2.28 
.  52tJ 

:>.  79 

1.X8 
.(ilh 

.  i2(; 

.  277 

2.3;i 
.:i> 

2.  12 


2 

r,:? 

.V) 

«i. 

♦Is 

•  > 

10 

71 

1^ 

:'.2 

T'.» 

•  1 

(•(I 

^', 

71 

.'.• 

l.r>., 


2.  l'.» 

1 .  :v2 

1.  10 

1.2;{ 

.7.;it 
.  '.'<io 


21.  i^ 


l.u.-, 

l.'.M 
1.  12 


^  for  190!^  arc  nitetl  a.«  follow.^:  Novcmlxjr.  KotuX;  Dfrrinlnr.  fair. 

ondition.s  Moan  di.scharK<>  (lelonnincd  i»artly  from  th<- t'.ow  of  Nortli  Hnim  h  «'i  nnrifMii 
r  Pluekemin,  N.  J..  dnrin»r  Deoemlwr.  llKW. 

i*  for  1901  are  rato<l  a"  follow."*:  April  to  NovmilKT,  U'mmI:  Manli.  i.iir.  .Inniaiy.  l'liru:ii> . 
emt)^r.  approximate. 

onditi«»ns  .lannary  1  to  March  8  and  durinp  pnrt.*i  of  I)of'»'mli«  r.  K^iiiimi.  >■  i-i  iln  11../.11 
iiv  l*.*nM  on  the  flow  at  Pluckemin,  N.  .1.,  and  art'  <'oii.»<i(Un«l  «<tii><'r\;i(i\f. 
eafor  1905  are  nited  as  follows:  April  to  DernnlKT.  ko«m1;  .Iiumnry  l«t  ^IMr<  li,  ;i|.i>i.  .xiiiiMif. 
;Zfn>  \i'iiM(>be<'ked  against  the  heneh  mark.^  on  Jnnc  21.  l*"*)").  nu<\  Slay:;.  VMu,,  on  tin-  l.ii(<r 
'asf(»und  t«>l>e  0,14  in  error,  hut  no  information  l>MvnilMliK'  lo  vii,,\v  w  h.  11  tli<-  «rturiM(iirnMl. 
entlyno  corrertlr)n*«  in  ^a^e  heights  were  made  for  llu*  hiticr  part  <>f  r.«)...  midI  iiii«^f  «viimiif<  > 
ifHiH'what  tfxj  high.  Gage  heights  for  190(>  wrre,  howcvrr.  rdrriittil.  wliirh  >luiiil»l  <s\\t'  nn 
ehwe  estimates.  The  estimate.**  of  a<'curacy  Iiavr  Ikvu  madr  «»ii  llu*  ii--Miiii»ti<>u  that  im»  tTi<>r 
n  the  gage  heights. 

DuditionH  January  1  to  Manrh  17:  e.«<timate.*<  l»aM»d  on  tlmv  at  I'hickcinin.  N.  .1. 
channel. 

t^  for  1906  are  rated  as  followH:  Ai)ril  to  July,  g«MMl  (m-i- footuctt.- l'.i(».")i;  .latmary,  fair;  F«'I>ni- 
Mnn-h.  a[>i>roximate. 

ouditionA  (luring  Fehniary  and  i»robahly  l>a«k  water  diiiiim   Mar«h.  nwiui,'  to  i<  »•  IcHliml  at 
>w  the  gaging  section.    EntimateK  UvMedon  r.stiiiiatc*^  at  IMinkiiiiin  aii«l  at  cliailiain,  N.  .1. 
large  lntHriK»Iated  April  21  to  28. 

—Flow  at  the  Plurkemin  station  is  probably  only  nlTt'ctrd  l»y  a  ^inooth  ice  cover  during 
Deri'wls.  Nf»rth  Branch  of  liaritan  is  a  deei>.  sluggisli  stream  at  tlie  IMuckeiiiin  .-tation. 
llinglon  »«.'<'tion,  on  the  other  hand.  i*<  shallow  and  rocky  and  eolleet*.  nmch  i«e  drift, 
tly  caibiing  backwater  at  the  gaging  section,  ihtis  ren<lcriiig  (he  daily  uhu<'  IkmkI'I"^  "i"  little 
san  index  of  the  di.»«t!harge.  Knowing  the  ice  Ihicknev^  at  I'luekemiii  il  ha<  been  possible  to 
pM  ci^timateK  at  that  p»>int  for  ice  peri<Kls.  .\  coeflicient  Im.sed  on  the  relative  llow  at  Mill- 
aijd  Pluckemin  was  uavd  to  find  liow  at  the  ff»rnier. 
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SURFACE    WATER   SUPPLY,  1906. 


The  following  table  gives  the  horsepower,  80  per  cent  efficienc 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  discbar 
and  shows  the  number  of  days  on  which  the  flow  and  the  correspot 
ing  horsepower  were  respectively  less  than  the  amounts  given  in  t 
columns  for  "discharge"  and  '* horsepower." 

Discharge  and  horsepou^er  tabl^for  Passaic  River  at  MillhujUm,  N.  J. 


Discharge     ^;Z',^l 
in  second- 


feet. 
t 


footfall: 
SOprr  cent 
efncieiicy.     1903.a 


Number  of  days  of  deficient 
flow. 


11 
22 
33 
41 
55 


1 
2 
3 
4 
5 


1904. 


1905.    '  1906.^ 


49 

1       1 

87 

4 

128 

9 

1 

196 

5 

80 

182 

211 

240 


4 

43 
57 
71 


a  November  25  to  December  31,  1903. 


f>  January  1  to  July  15.  1906. 


PASSAIC   RIVER   NEAR   CHATHAM,  N.  J. 

This  station  was  established  February  10, 1903,  by  the  United  Sta 
Weather  Bureau,  by  which  it  is  maintained.  It  is  Undated  at  i 
second  bridge,  about  1.5  miles  npstream  from  Chatham,  N.  J.  1 
conditions  and  the  bench  marks  are  described  in  Water-Supply  Pa] 
No.  167,  page  61,  where  are  given  also  references  to  publications  tl 
contain  data  for  previous  years. 

The  following  discharge  measurement  was  made  May  3,  1906: 

i      Width,  65  feet ;  area,  95  square  feet ;  gage  heipjht,  2. 74  feet;  discharge,  106  sefond-fi 
Daily  gage  height^  infect^  of  Pa^aic  River  ^  near  Chatham^  X,  /.,  for  1906. 


Day. 

Jan. 

3.3 
3.2 
3.2 
4.1 
4.0 

3.9 
3.5 
3.3 
3.H 
3.5 

3.3 
3.0 
3.1 
3.1 
3.2 

3.3 
3.6 
3.4 
3.3 
3.1 

3.0 
3.0 
2.9 
3.0 
o.O 

2.9 
2.9 
2.8 
2.7 
2.7 
2.6 

Fob. 

2.6 
2.5 



'3.6' 
4.3 
4.U 

3.4 

3.3 
3.0 

2.7 

Mar. 

2.6 
2.6 
2.7 
4.9 
4.9 

4.5 
4.2 
4.0 
3.6 
3.3 

3.2 
3.1 
3.0 
2.8 
2.7 

2.9 

2.H 
2.7 
2.7 

2.6 
2.6 
2.6 
2. 5 
2.5 

2.8 
8.2 
1.0 
4.6 
4.5 
4.4 

Apr. 

4.2 

3.8 
3.5 
3.4 
3.2 

3.2 
3.1 
2.9 
2.8 
5.0 

4.8 
4.7 
4.5 
4.4 
.5.0 

5.3 
4.5 
4.4 
3.9 
3.5 

3.2 
3.0 
2.8 
3.4 
3.3 

3.2 
3.0 
2.9 

2.8 
2.8 

May. 

2.7 
2.6 
2.7 
2.6 
2.6 

2.6 
2.8 
2.7 
2.7 

2.8 

2.7 
2.7 
2.7 
2.8 
2.7 

2.7 
2. 6 
2.6 
2.6 
2.5 

2. 5 
2.5 
2.4 
2.4 
2  4 

2.4 
2.3 
2.7 
4.0 
3.8 
3.0 

June. 

3.2 
8.0 
2.9 

2.8 
2.7 

2.6 
2.5 
2.5 
2.4 
2.4 

2.4 
2.3 
2.3 
2.3 
2.2 

2.2 
2.4 
2.5 
2.7 
3.1 

2.9 
2.8 
2.7 
2.8 
2.7 

2.  (•» 
2. 5 
2.4 
3.4 
3.3 

July. 

3.1 
2.8 
2.6 
3.0 
3.8 

3.6 
3.3 
2.9 
2.5 
2.3 

2.4 
2.3 
2.2 
2.2 
2.2 

2.1 
2.1 

2.8 
2.7 

2.5 

2.3 
2.7 
2.9 

2.8 
2.7 

2.6 
2. 5 
2.4 
3.9 
4.2 
4.0 

Auk. 

3.7 
3.4 
3.6 
3.7 
3.6 

3.4 
3.0 
3.3 
8.2 
3.0 

2.9 
3.3 
3.2 
3.0 
2.9 

2.8 
2.7 
2.7 
2.7 
2.6 

2.5 
2.5 
2.4 
2.4 
2.4 

2.3 
2.4 
2.5 
2.4 
2.3 
2.3 

Sept. 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.1 
2.1 
2.0 

2.0 
2.0 
2.1 
2.1 
2.2 

Oct. 

1 

Nov. 

2.............. 

2.2 
2.2 
2.2 
2.1 
2.2 

2.3 
2.3 
2.3 
2.2 
2.2 

2.2 
•II 
2.1 
2.1 
2.1 

2.1 

2.0 

2.0 

2.(f 

2.0 

2.3 
2.7 
2.8 
3.0 
3.0 

2.9 
2.8 
2.7 
2.7 
2.6 
2.6 

2.8 
2.7 
2.6 
2.6 

3 

4 

5 

2.5 

6  / 

2.5: 

t 

2.4 

K ;.... 

9 

10 

12 

13 

14 

15..... 

16 

17 

18 

19 j 

20 

21 : 

22 1 

33 

24 

25 

2.4 

2.3 
2. 3 

1 

2.3  ' 
2.5 
2.5  . 
2.4 

2.6 
2.5  , 
2.5 
3.2 
3.2 

3.1 
3  0 
2.9 
2.8   . 
2.7 

1 

'lu 1 

2.fi   . 

27 

'2» 

2.5   . 
2.5   . 

29 

2.4   . 

30 

2.3   . 

31 ' 

\oT£.—Ic€  conditions  January  9  to  16.  February  3  lo  21,  FeXjtuai's  "i^  Vo  l&»xOQ.*I,^%x<:h.  19  tc 
/December  4  to  6,  8  to  10, 19  to  20,  and  23  to  81. 


PASSAIC   BIVEB  DBAINAGE   BASIN. 
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Rating  table  for  f*aff9iiic  Hirer,  near  Cfiatham^  \.  J., /or  i:H).i  tn  ICtOH. 


Oairi? 

Di 

s»- 

Gaire 

Dis- 

i>    Gago     1 
1  height.  < 

1 

DlH- 

Gage     1 

Di- 

hfighi. 

charge. 

height. 

charge. 
Secjl. 

(.'hargc. 
Src.Jt. 

height. 

rham*'. 

Fot 

>rr. 

-/r. 

Srr.ft. 

1.  rti 

■> 

2.90 

124 

3.70    . 

391 

4.  fH) 

7r>»> 

1. 1»> 

4 

3.00    I 

149 

1        3.80    1 

433 

4.60 

M0*> 

IJO 

•> 

3.10    ' 

176 

,        S.90    , 

476 

4. 70    1 

Hf'.l 

1.  :J»» 

17 

3.  JO 

206 

!         4.00    , 

520 

4.  HO 

yii 

J.44» 

•J9 

3.30 

239 

'         4.10    ' 

■Vwi 

4.90    , 

9<W 

■1.  .>• 

14 

3.40 

274 

4.20 

611 

ft.  00    , 

l.(»22 

2.  •.■<» 

61 

3..V)    ' 

312 

4.30    1 

•yw 

6.20    , 

1.13J 

170 

Xj 

3.60 

351 

4.40    , 

7aK 

5.40 

1.215 

iS) 

301 

1 
t 

!f»>T>_— Th»-  aJ>ove  tahlt^-  is  applicahle  only  for  ojkhi -channel  <."«)n<litl<m.s.  It  is  Iiu-cmI  u\\  14  «lisrluinrc 
■«*arfnn-:ii>  mntli-  ilurinv:  IWiS  to  19a5,  and  is  well  deflncHl  hi'tween  gage  lu'iKlit.s  2.2>  iVci  un<l  :i.>4 
hrt.   \\  cntri-  heit;hl«  2.0  and  2.1  feet  tin.*  rHting  i<  approximate. 


Mnnthhf  tHu-htnje  <*/  P<iMtftir  River  near  ('hathain,  X.  ./.,  for  Hf^f*!. 

[Drainage  areii,  101  wjiiare  mileH.] 


Diwharge  in  ><econd-feet. 


Run-<)1T. 


.Month. 


irvfl 

[.Mnuryi 

ilurba 

«y 

i»pM 

;fcptenjlwr 

■fctoWr 

Iwrtnber 

Dw*!nb«>r« 

The  year 


tfazimum. 

Minimum 

l»565 

b61 

b6.'>9 

(>968 

1,190 

101 

520 

17 

274 

9 

611 

4 

391 

17 

17 

2 

149 

o 

206 

17 

6  520 

^9  ! 

Mean. 

Sec. 

-ft.  i»er 

.  .  IT 

H41. 

mile. 

•203 

2.01 

122 

1.21 

293 

2.1H) 

427 

4.23 

98.7 

.U77 

«0.9 

.H)l 

133 

1.  :i2 

140 

l.W 

4.7 

.017 

34.7 

.:Ut 

67.3 

.  iWft) 

ft5.3 

.  H  i:» 

inches. 


2. 

:i2 

1. 

2ri 

:v 

M 

1. 

72 

I. 

i:{ 

^•» 

1. 

■'».! 

1. 

rA) 

(»') 

iu 

71 

■I" 

1,190 


I 


2 


I 


141 


1.  10 


IS. '.tl 


•Icemnditions  during  January,  February,  March,  and  December.    Daily  flow  during  frnzcn  i.«'ri<Mls 

iHerDiint^l  largely  by  the  flow  of  North  Branch  of  Karitan  River  at  IMuckmiin.  N.  J.     Ihr  M>(ti(>n  nt 

:ileUUi>r  point  is  deep,  and  the  flow  during  ice  periods  is  probably  only  atTeetcd  tiy  m  sniootli  i'-c 

tKtt.  The  Chatham  section  is  shallow,  and  at  times  the  collection  of  ice  below  tlie  khk"-  caiiH'- 

kwkvfater. 

►open  channel. 

Jf'/TE.— ValUM  arc  rated  a.«<  follow.^:  April   to  August.  OetolM-r  and  NovcmUht,  i:tMHl:  J.irniiuv  t.» 
lUn-h.  September  and  D<*cember.  approximate. 

RAMAPO    RIVKR   NKAIl    MAIIWAII,   N.  J. 

This  station  was  established  Februarv  10,  11»():3,  l)v  the  Tnitcd  States 

»  '  ft 

Weather  Bureau,  bj'^  which  it  is  maintained.  It  is  locutcd  at  a  concnto- 
Meh  highway"  bridge  about  1  mile  west  of  Miihwah,  N.  J.  TIh^  cdh- 
ditioiLS  and  the  bench  marks  are  described  in  Water-Supply  Paper 
^0.  li)7,  page  64,  where  are  given  also  references  to  publications  tlu': 
contain  data  for  previous  years. 

36W— iRR  202—07 1  • 
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SURFACE   WATEB   SUPPLY,  1906. 


Daily  gwje  height^  infeetf  of  Rnmapo  River ^  near  Makvxih,  N.  J.,  for  1906. 


Day. 


1 
2 
3 
4 

5 

6 
7 

H 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
'29 

:^o 

31 


Jan. 

Feb. 

4.0 
3.9 
3.7 
3.7 
4.6 

4.4 
4.2 
4.0 
4.0 
•3.7 

3.6 
8.5 
4.0 
4.0 
4.0 

4.0 
3.9 
3.9 
4.0 
4.0 

3.9 
3.9 
3.9 
4.1 
4.1 

4.0 
3.9 

3.8 
3.8 
3.8 
3.7 

3.7 
3.6 
3.6 
3.4 
3.3 

**3.'4' 
3.4 

***3.'3* 
8.3 
3.3 

8.5 
6.1 
4.9 
4.4 
4.2 

4.8 
4.4 
4.1 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

. . . .  .^ 

5.1 

3.6 

4.6 

8.0 

3.5 

3.0 

8.9 

4.8 

8.8 

4.8 

2.9 

3.4 

2.9 

3.8 

4.6 

8.8 

4.0 

2.9 

4.0 

2.8 

6.9 

4.5 

3.8 

8.8 

4.6 

4.5 

2.9 

6.1 

4.4 

3.8 

3.7 

4.1 

4.1 

2.9 

5.0 

4.8 

8.7 

8.6 

3.7 

3.8 

2.8 

4.8 

4.8 

3.8 

8.8 

3.5 

3.6 

2.8 

4.6 

4.2 

8.8 

8.6 

3.4 

8.8 

2,8 

4.5 

4.2 

8.8 

3.6 

3.3 

3.7 

2.8 

4.4 

6.4 

4.0 

3.6 

3.2 

8.4 

2.7 

4.3 

6.1 

3.9 

3.6 

3.1 

3.3 

2.7 

4.1 

5.3 

3.9 

8.8 

3.0 

3.3 

2,7 

4.0 

4.9 

8.8 

3.2 

3.0 

3.2 

2.8 

3.9 

4.7 

3.6 

3.2 

3.0 

3.1 

2.7 

3.8 

5.1 

4.0 

3.2 

2.9 

3.1 

2.8 

3.6 

5.6 

3.8 

3.1 

2.9 

2.9 

2.7 

8.9 

5.8 

3.6 

3.6 

2.9 

2.9 

2.7 

8.7 

4.9 

8.6 

3.5 

3.0 

2.8 

2.6 

3.6 

4.6 

3.6 

3.7 

2.9 

2.8 

2.6 

3.7 

4.6 

8.5 

3.5 

2.8 

2.8 

2.6 

3.7 

4.4 

3.4 

3.5 

2.8 

2.9 

2,9 

8.7 

4.3 

8.4 

3.4 

3.2 

2.9 

2,8 

3.7 

4.3 

3.4 

8.3 

4.1 

2.9 

3,6 

3.6 

4.4 

3.8 

3.3 

4.0 

3.2 

8.1 

3.6 

4.4 

8.8 

8.3 

3.7 

3.4 

2.9 

8.6 

4.2 

8.2 

3.2 

8.8 

8.2 

2.8 

3.7 

4.0 

8.2 

8.2 

8.2 

8.1 

2.8 

5.8 

3.9 

6.0 

3.2 

8.1 

8.6 

2.8 

5.4 

3.7 

6.2 

3.1 

8.0 

3.3 

2.8 

6.2 

3.7 

5.7 

3.0 

3.6 

8.2 

2.8 

5.2 

'    6.0 

4.1 

8.1 

Oct. 


2.8 
2.7 
2.7 
2.6 
•J.  6 

2.6 
2.6 
2,7 
2.6 
2.7 

2.8 
2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

3,8 
3.5 
3.3 
3.1 
3.3 

3,6 
8.4 
3.2 
3.1 
3.1 
3.1 


Nov. 


3.0 
2.9 
2.8 
2.8 
2.8 

2.8 
2,8 
2.8 
2.7 
2,7 

2.7 
3,1 
8.0 
2.9 
2.9 

3.0 
3.0 
3.0 
3.6 
4.0 

3.8 
3,7 
3.5 
3,4 
3.3 

3,2 
8.2 
8.1 
3.1 
3.0 


Dei 


i 

t 
t 
t 

& 

i 

I 


s. 
s. 


t 


s 
s 
s 


NoTK.— River  fmzeii  Jiinuar>'  10  to  15,  February  6  to  19,  March  1  and  2,  December  8  to  13, 19  to 3 
and  24  to  29. 

Raiimj  table  for  Ramapo  River  near  Mahwah,  N.  /.,  ftrr  19()5  to  1906. 


Gage 

DiM- 
charge. 

Sec.-fl.      ; 

Gage 

Di8-        1 

Gage 
height. 

Dis- 

Gage 
height. 

Dis- 

height. 
Fed. 

height. 

charge. 

charge.  . 

charge. 
Sec.-ft. 

FfcL 

Sec.-ft,     ' 

Feet. 

Sec.-Jl. 
546 

Feet. 

2.60 

24    ' 

3.60 

167 

4.60 

5.60 

1,075 

2.70 

30 

3.70 

194    1 

4.70 

693 

5.70 

1.133 

2.  HO 

37 

3.80 

224    1 

4.80 

6a 

5.80 

1,191 

2.90 

46 

3.90 

257    ' 

4.90 

691 

5.90 

1,2.'j0 

3.00 

56 

4.00 

293    ' 

6.00 

743 

6.00 

1,310 

3.10 

68 

4.10 

331 

5.10 

796 

6.20 

1.433 

3.20 

82 

4.20 

371 

5.20 

850 

6.40 

1.560 

3.30 

99 

4.:50 

413 

5.30 

906 

6.60 

1,690 

3.40 

^       119    1 

4.40 

466 

5.40 

961 

6.80 

1,820 

'6.^ 

142 

1 

4.50 

500 

•     5.50 

1,018 

1 

7.00 

1,950 

Note.— The  al>ovo  tabh;  is  applicable  only  for  open-channel  conditionfl.  It  is  ba«ed  on  6  diachaif 
meaxuremenU^  made  during  1904  to  1905,  and  iH  well  defined  between  gage  heights  2.65  feet  and  &* 
feet. 
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M'ttithfff  d'iitchnrge  of  Ramajto  Rivtr  near  Mahunih^  S.  J.^  for  J9(M>. 


[DrainHKe  arua.  118  Nqunrc  mileit.] 


DiKhaisc  In  necond-fevt. 


Month. 


I 


Maximum.,  Minimum.  I    Mean 


Ee:; 

m 

km.< .... 
fcpirtuhfr. 
Oei>bi>r.  .. 

Jdvrailier . 


M6 

79fi 

l.SW 

i,4au 
:a6 


I.*. 


142 
191 

82 

37 


Ttit-  vi-ar 


TiUO 

37 

167 

24 

■221 

24 

2«< 

30 

XM 

iv; 

1.880 

24, 

27') 
209 
IfA 

.'>8K 

292 

156 

12t'> 

124 
41.?* 
.V>.  7 
79.7 

103 


209 


Run-off. 


f*t\.  mi 


/?:■ 


rK'r»th  in 

inch(«. 


2.3:< 
1.77 
3.^, 
4.9H 
2.  17 
l.:i2  i 
l.ir7  ' 
l.(ir»    1 

.67r»  I 

.873  I 


2 

69 

1. 

«■! 

4.41 

.S 

S6 

8.'. 

1 

17 

1 

23 

1 

21 

40 

.V. 

IS 

1 

01 

1. 


( i 


•JI.(X) 


!i.nx.~ValiU'^un^  mte«i  a.*i  followN:  Marrli  to  Novemlior,  excellent:  January,  jr«MKl;  Fcbniiiry  tin<l 
Bhnn^ier.  fair  Siint^  thl.s  station  han  not  lieen  visited  sinre  June,  1905.  the  above  »*siiiimli*s  of  nrvw- 
ttrr  are  depeutirnt  on  the  e<>n»«tancy  of  conditions  of  flow  at  the  Htation  hiuce  tiiat  time.  DiH-hurKc 
^ktof  ice  |i4.>ri<Hl««  CT^tiniate^l. 

KARITAN  RIVKR  DRAINAGE  BASIN. 

DESCRimON   OF   BASIN. 

Karitan  River,  the  largest  stream  in  New  Jersey  except  the  Dela- 
wiro.  is  formed  bj-  two  chief  branches.  North  and  South,  which  liave 
their  sources  a  few  miles  apart  in  the  highlands  of  Morris  County, 
Jow  southward,  and  unite  near  Soraerville,  from  which  point  tlio 
course  of  the  river  is  southeastward  to  Rjiritan  Bav.  The  river  is 
tidal  to  a  point  alx)ut  2  miles  above  New  Brunswick,  and  is  navigalile 
tothut  city,  about  12  miles  from  the  mouth. 

The  total  area  of  the  drainage  Inisin  is  1,105  square  miles,  about  lo  per 
cent  of  whi<'h  is  forested.  The  highlands  consist  mostly  of  trap  n  uk  and 
contain  a  large  proportion*of  the  wooded  areas  of  th<^  hasin.  The  area 
outj^ide  of  the  highlands  consists  either  of  trap  nxk  or  red  sami^tonc. 
C)f  the  ^W  sc^uarc  miles  of  drainage  area  above  the  gagiiio;  station  at 
Boundbrook,  al>out  150  square  miles  are  in  the  cultivated  part  of  the 
highlands  and  on  the  trap  ridges;  the  remainder-  is  mostly  on  the  low, 
level,  red-sandstone  plain. 

The  valley  of  the  Raritan  is  populous  and  highly  cultivated,  and  a 
larve  amount  of  water  power  is  utilized  on  its  various  !)ranches. 
North  Branch  is  considered  a  valuable  source  for  a  gnivity  supply,  the 
elevation  of  the  upj)er  portion  ranging  from  750  to  l.loo  feet.  Mill- 
i^tone  River,  an  important  stream  which  unites  with  th(^  Karibm  a  few 
niil<*s  west  of  Boundbrook,  differs  from  the  other  branches,  having 
its  rise  in  sand  hills  and  flowing  northwestward  through  a  sandy  soil. 

It  \\i{<  large*  ground  storage,  and  is  better  suited  for  power  than  for 

wat«'r  ^upplj*,  being  very  muddy  at  high  stages. 
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SOUTH    BRANCH    KAKtTAN    RIVER   AT   STANTOM,  \,  .1. 

This  station  was  established  .Tul3'  2,  1903,  at  the  highway  bridgi 
about  500  feet  from  the  Lehigh  Valley  Railroad  station  at  Stanton 
N.  J.  The  conditions  and  the  bench  marks  are  dcHoribed  in  Water 
Supply  Paper  No.  167,  page  68,  where  are  given  also  references  fc 
publications  that  contain  data  for  previous  years. 
The  following  discharge  measurement  was  made  May  4, 1!K)6: 
Width,  B8  feet;  area,  173  square  feet;  fia^  height,  2.94  feet;  di»^hargp,  219  eectmd 
feet 

Daily  gage  height,  in  feet,  of  SoiUh  Branrh  Kariian  River  ai  Slaiilitn,  .V.  /.,  for  190S. 
.   July.  I  Aiig 


■n. 

Feb. 

111 

S.0" 

1  11 

J.* 

B.U 

■"-"' 

3.W| 

^SI 

'>4n| 

2.86 

■2.m\ 

A.W 

a.51 

5m 

2.51 

J. SO 

■i.<n 

.1.41. 

Orl. 

Nov. 

Db 

1.11 

IV 

iSl 

I'nii'lUioiiH  Pebruarj-  8  (u  1»;  hIw  Uetfcmbcr  21  U>  80;  ice  atulnlng  s  thlrlme 
Inbk/nrSoulh  Frniieh  Rnritan  JU'-er  ni  fSantoii,  N.  J.,for  190'>  li 


Uta- 

he'lgkt. 

IllB- 

Dl«- 

0>iKc 

fhniBB. 

.-harge. 

'     PM.     1 

St^.-fl. 

FM. 

firf.-Jl. 

*W, 

ftrt- 

S.90 

.*V 

i.m 

asuivmeau  made  ilarlng 


f('J''ii)<plk'Hbi 
Ing  im  to  19 
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}(oniMy  tlischarge  of  South  Branch  Raritan  River  at  StaiUorif  X.  J.,  for  190*!. 

[Drainage  area,  168  square  miles.] 


Month 


anr. 
ni'n- 

•b.;. 

I.... 


w.... 
mbiT. 
>er. . . . 
nftier. 
nber . 


Dischar 

ge  in  second- feet. 
Minimum.      Mean. 

219          274 

Sec. 

Run-< 

-ft.  per 
mile. 

*  1.73 

iff. 

cimum. 

Depth  in 
iiK'he!<. 

373 

1.9l» 

1.040 

288 
410 

1.82 
2.59 

1.90 

1,510 

2M 

2.99 

960 

207 

32:1 

•.'.04 

2.28 

796 

161 

245 

1.55 

1.79 

645 

W 

174 

1.10 

1.-23 

1.190 

86 

197 

1.'25 

1.44 

411 

«6 

138 

.873 

1.01 

88 

38 

r*9.9 

.379 

.42 

264 

:^ 

91.8 

.5K1 

.♦57 

228 

84 

119 

.75:i 

.84 

1. 310 

23« 

1.51 

1  71 

Tbe  year 


1,510 


38 


213 


1 .  :i'. 


iH.:t« 


t— Value*  art*  rated  aa  follows:  January  and  March  to  July,  excellent:  February  and  Decem- 
Ur.  Augrust  to  November,  good.    Discharge  during  ice  periods  estimated. 

NORTH    BRANCH    OF   RARITAN   RIVER   NEAR    PLUCKEMIN,   N.  J. 

lis  .Citation  was  established  Septemljcr  9,  1903,  and  was  discon- 
?d  July  15,  1906.  It  is  located  at  the  second  l)ridgo  below  Far 
»,  N.  J.,  on  the  road  to  Somerville,  about  2  miles  from  Far  Hills. 
conditions  and  the  bench  marks  are  described  in  Water-Sui)ply 
T  No.  167,  page  70,  where  are  given  also  references  to  publicu- 
I  that  contain  data  for  previous  years. 

irge  measurement*  of  North  Branch  of  Raritan  River  near  P/urkcrnirt,  X.  J.,  for 

1903  to  1906. 


late. 


908. 


Hydrographer. 


nber 9...'  E. P. Roundey 
er20 '  Wm.  Nunn  ... 


1904. 

2... ,  F.  n.Brundage 

nber  9  . . .    H.  D.  ('om.Mtock 


1905. 

21 1  R.M.Packard 

hl6 F.H.Tillinghast... 

1906. 

3 !  Robert  Follansbee . 


Width. 


i       h>€t. 


Arcji  of        <»aife     ',,.     , 
.section,      lu-i/ht.    I»'^'»»^'-K*'- 


.Ki    1 


id 


1  iM 
•jot 


172 


•>♦; 


1  »■.«.» 


1.70 
•J.  :Jo 


l.')l 
1. 70 


1.2.') 


l.N) 


Sfr.n. 
71 


t;:'. 


21.  r. 

10,H 
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Daily  gage  height ^  infeet^  of  North  Branch  of  Raritan  River,  near  Plurkemin,  \.  J.J 

1906. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
2H. 
29. 
30. 
31. 


iMy. 


2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.20 


20 
20 


2.10 

2.25 
2.00 
2.00 
2f.00 
1.90 

1.92 
2.00 
2.00 
2.00 
2.00 


Jan.    !    Feb.    '    Mar.    ;    Apr.       May.      .Iiiiie.     Jul 




.  .  — 

2.00 

1.75 

1.90 

l.KO 

3.40 

2.00 

3.00 

1.90 

2.00 

1.85 

2.00 
2.00 
2.00 
2.15 
2.05 

2.10 
2.20 
2.10 
1.82 
1.75 


1.78 
1.70  I 
1.70  I 
1.65  I 

1.60 

I 

2.10  ' 

2.50 

2.05 

1.90 

2.50 


1.86  ' 
1.80  I 
2.25  . 
2.95  I 
2.48 

2.38 

2.28  I 
2.08  , 
2.00  ' 
1.90 

1.90 
1.90  , 
1.90 
1.90  I 
1.80 

1.88 
1.80  , 
1.75 
1.75  i 
1.68 


1.58 
1.50 
1.50  I 
1.50 
1.60  ' 


2.35 
2.05 
1.98 
1.90 
1.90 

1.90 
1.90  I 
1.90 
2. 15  I 
3.68 

2.  75 
2.60 
2.60  , 
2.60 
3.60 
I 

2.70  i 
2.4M  I 
2.38  I 
2.90  ' 
2.46 

2.05  I 

1.90 

1.90 

1.90 

1.85 


1.95 

2.15 

1.55 

1.82 

1.90 

1.98 

2.30 

1.80 

1.90 

1.90 

2.80 

1.80 

1.85 

2.70 

1.80 

1.75 

2.50 

1.88 

1.75 

2. 55 



l.N> 
l.^0 
l.N=> 
1.72 
I.TjO 


1.70 
1.7H 
1.70 
1.70 
1.62 

1.58 
1.51' 
1.50 
1.60 
1..60 


1.90 
1.S2 
1.7S 
1.72 
1.68 

1.60 
1.62 
1.60 
1.46 
1.40 

1.40 
1.35 
1.30 
1.30 
1.30 


I      1 


i      1 

'       ] 

] 


1.60  2.20    .. 

1.60  2.00    .. 

1.60  2.65    .. 

1.60  1.90-  .. 

1.46  1.90    .. 

1.46  1.86    .. 

1.40  1.82    .. 

1.40  1.80    .. 

1.42  !.?.>    .. 

1.:M)  l.fi8    .. 

1.30  1.60    .. 

2.95  l.fii   .: 

3.00  1.60   .. 

2.36  1.80    .. 

2.05  1.70   .. 

1.92    !.. 


Note.— River  frozen  February  2  to  19. 
Rating  table  for  Xorth  Branch  of  Raritan  River ,  near  Pluckemin,  X.  ./.,  for  J90'Uo  1!^) 


Gage 

Dis- 

Gage 

Di»- 

;     Gage     1 

Dis- 

Ga^e 

Di!i- 

height. 

charge. 

height. 

1    ciiarge. 

1    height. 

charge. 

height. 

ehurge. 

Feet. 

Sfc.-ft. 

Feet. 

Sec.-/l. 

Fret. 

Sec. -ft. 

Feet. 

Sfc.-rt. 
.05 

1.10 

13 

2.40 

177 

3.70 

420 

5.00 

1.20 

20 

2.50 

m 

3.80 

440    ' 

5.10 

730 

1.30 

29 

2.60 

211 

3.90 

460    I 

5. 20 

7.6.S 

1.40 

39 

2.70 

228 

4.00    , 

480    1 

5.30 

780 

1.60 

60 

2.80 

246 

4.10 

500 

5.40 

805 

1.60 

62 

2.90 

264 

4.20 

520 

5.50 

830 

1.70 

74     , 

3.00 

282 

4.:M) 

540 

5.60    1 

866 

1.80 

87 

3.10 

301 

i        4.40 

560    > 

5.70 

880 

1.90 

101 

3.20 

320 

4.50 

580    , 

6.80    1 

906 

2.00 

115    > 

3.30 

340 

1        4.60 

605    ' 

5.90    ' 

930 

2.10 

130 

3.40 

360 

4.70 

630 

6.00 

960 

2.20 

145 

3.50 

380 

4.80 

655    1 

6.20 

1.020 

2.30 

1 

161 

1 

1 

3.60 

'              400 

4.90 

ViM) 

1 

6.40 

1 

l.OSO 

Note.— The  above  table  i.s  applicable  only  for  oi>en-chaniiel  conditionH.  ft  is  liased  on  6  dischail 
mea.'4nrement.«  made  during  1903-1906  and  is  fairly  well  defined  between  gage  heightM  1.2  feet  an<l ". 
feet.    The  above  rating  in  approximate  at  gage  height  6.4  feet. 
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i^harge  of  Xcnih  Branch  of  Rariian  Ritrr,  tiear  Phu-knnln,  X.  J.,  fir  liH)S 

to  1906, 


[Draina^  area.  52  Hqiiart'  mlleit,] 


Month. 


litttl'i 


toM. 


Diachaiipe  in  second-feet. 


Maximum. 


820 
1,110 

115 
rfMO 


Minimum. 


50 

48 

c70 

«-50 


Mean. 


102 
180 
82.6 
129 


Kuii-<ifT. 


Sec.-ft.  i»or  \  Depth  In 
Hq.  uiilu.    I  iiu'hcH. 


1.96 
3.46 
l.r>9 
2.4^s 


l.tW 

:i.99 

1.77 

2.86 


VMM.* 


tll.090 
«l  1.000 
767 
2.V> 
171 
168 
246 
560 


592 

273 

<J120 


c50 
c70 
87 
74 
29 
20 
29 
:i9 
39 
50 
74 
«?30 


137 

2.  »W 

178 

3. 42 

157 

3.02 

116 

'i.a 

fiM.7 

1.32 

65. 5 

1.26 

65.6 

1.26 

1(19 

2.10 

175 

3.  37 

112 

2. 15 

151 

2.WI 

56.1 

1.08 

3.  (W 

3. 6y 

3.  IH 

2.  ly 

1.52 

1.  n 

1  4'. 
2.  42 
•>.  f(i 

•1.   |M 

3.21 

1.24 


&r 


1.030 


1905.^ 


XT. 


1906.J 


<<680 
<?70 

<(460 
211 
74 
74 
237 
810 
400 
145 
500 
400 


20 


116   ! 


<'60 
c20 
<'20 
56 
24 
16 
13 
20 
62 
44 
89 
50 


680 


860 
rfl94 
273 
416 
282 
219 
146 


13 


151 

36. 

190 

112 

44. 

33. 


46.6 
62.5 

164 
68.1 
74.5 

139 


2.  l»0 

.7(M) 
3. 65 
2. 15 

.  ar, 

1.20 
3.15 
1.31 
1.43 
2.67 


:Mi.21 


3.:u 
l.Jl 

•J.  ID 

71 
l.o:: 
1  :is 
15  :.i 
1  .".1 

l.U) 


9:^.5  I 


l.NJ 


80 
«40 
bO 
87 
29 
29 
20 


128 
79.4 

120 

158 
79.2 
74.  M 
48.3 


2.  16  ! 
1  Tk? 

2. 31  ! 

3.01  I 

l..')2  I 

1.41  ! 

.92y  I 


•21.  VJ 


•_'.  s  I 

1  :.'.> 
2.  <i<; 
:;. :{".» 
1 . 7:. 
1  ('>i 
..'.2 


r  1903  are  rated  an  follows:  Septemher,  excellent;  October  mid  N«>vemb«T,  k<kh1    Ihm  riii- 

dons  November  30  to  December  12,  December  17  to  Vj  and  27  to  31.    Daily  di^'hurgo 

>m  obeterver's  notes  on  ice  thiclcnesH. 

tiouM.  values  appmxlmate. 

Bnel. 

rl9tM  are  ratefl  as  follows:  March  to  Kovember.  gwxh  January,  Fobnmry,  a\u\  Doeeni- 

mate. 

titmjt  Januar>*  I  to  March  land  December  7-31 .    Daily  Oow  during  i(«-  iM.'ri«Ml  <l«(enniii«'d 

;r*B  notes  on  ice  thickness. 

-ihed  away  84*ptember  14.    Discharge  September  15  to  17  <'stiniiite<l  7()U  M'coiKl-fret  on 

at  other  Htationsin  Raritan  River  drainage  ba.sin.  and  ras.sai<'  Hivt-r  drninavre  basin. 

>rl9U5  are  rated  as  follows:  April  to  De<*eniber.  po<Ml;  Marcb,  fair;  .biiiuary  and  Fcbni- 

mate. 

tions  January  1  to  6.  15  to  18,  and  January  22  to  Marrh  10.    Daily  How  <lurinK  ic<>  periinl 

)bi»erver'«  notes  f»n  ice  thiclcnew. 

•r  1906 are  rated  a.s  follows:  January  and  March  to  July,  gCKwl;  Febnuiry,  appro.ximnte. 

zen  February  2  to  19.    Daily  dimrharpu  e.Ntimate<J  from  observer's  notes  on  ice  thickne**. 

llowing  table  gives  the  horsepower,  80  per  vvnt  elHciencv,  i)er 
all  that  may  be  developed  at  different  rate.s  of  discharge  and 
le  number  of  days  on  which  the  flow  and  the  corre-sponding 
VQV  were,  respeetiveJj,  Je.ss  than  the  amounts  gWeu  iu  the 
for  ^'discb&rge^^  and  ^' horsepower." 
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StJRPACE   WATEK   SUPPLY,  1906. 


Discharge  and  horsepower  table  for  North  Branch  Raritan  Rh^er  near  Pluckemin,  S 


DiBcharge 
in  second- 
feet. 


22 
33 
44 
65 


H.  P.  per 

foot  fall: 

80percent 

efficiency. 


Number  of  daysof  deficient  flow.! 


1903.a 


2     

3     

4  I 

5  14 


1904. 

1905. 

1906.ft 

1 

36 

2 

20 

79 

10 

68 

110 

21 

108 

173 

SO 

"September  9  to  December  31. 1908. 
^January  1  to  Jaly  15. 1906. 


RARITAN    RIVER   AT   FINDERNE,  N.  J. 


Phis  Station  was  established  June  27, 1903.  It  is  located  at  the  hij 
way  bridge  one-fourth  mile  from  the  Central  Railroad  of  New  Jen 
station  at  Finderne,  N.  J.  The  conditions  and  the  bench  marks  \ 
described  in  Water-Supply  Paper  No.  167,  page  71,  where  are  gi\ 
also  references  to  publications  that  contain  data  for  previous  years 

The  following  discharge  measurement  was  made  May  2, 1900: 

Width,  166  feet;  area,  231  square  feet;  gage  height,  4.27  feet;  discharge,  563  8eco 
feet.   * 

Dai/ij  gage  height^  in  feet ,  of  Raritan  River  at  Finderne^  N.  J.i  for  J 906. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 

2:? 

24 
25 


26 
27 
28 
29 
30 
31 


Jan. 
4.45 

Feb. 

Mar. 

A|)r. 

May. 

June. 

4.22 

4.32 

5.25 

4.18 

4.36 

4.22 

4.02 

4.60 

4.82 

4  30 

4.28 

4  25 

4.38 

6.52 

4.72 

4  28 

4.18 

4.18 

4.42 

11.65 

4.62 

4.18 

4.08 

8.80 

4.40 

6.02 

4.60 

4.15 

4.00 

5.72 

4.15 

5.15 

4.52 

4.08 

3.90 

6.26 

4.30 

6.02 

4.62 

4.16 

3.85 

4.42 

3.90 

4.88 

4  32 

4.18 

3.90 

4.55 

4.-20 

4.76 

4.30 

4.02 

3.88 

5.52 

4.12 

4.T2 

10.48 

4.28 

3.80 

5  70 

4.42 

4.45 

7.30 

4.02 

8.82 

5.85 

4.15 

4.40 

6.78 

4.02 

3.78 

4.65 

4.02 

4.45 

6.15 

3.98 

3  80 

4.92 

4  10 

4.28 

4.82 

3.88 

3.68 

4.48 

4.58 

4.20 

7.88 

4.02 

3.62 

5.12 

4.58 

4.38 

6.18 

3.88 

3.78 

5.15 

4.20 

4.40 

6.28 

3.88 

4.26 

4.70 

4.08 

4.35 

5.00 

4.08 

4.62 

4.48 

4  08 

4  38 

4.90 

4  00 

4.95 

4.55 

4.48 

4.22 

4.60 

3.85 

4.48. 

4.42 

4.62 

4.25 

4.58 

3.88 

4.15 

4.62 

7.85 

4.35 

4.68 

3.78 

4.35 

4.48 

4.90 

4.10 

4.58 

8.75 

4.22 

4.62 

4.58 

3.98 

4.76 

3.76 

4.12 

I    4.40 

4.70 

4.08 

4.58 

3.72 

3.98 

1 

4.60 

5.18 

4.15 

4.38 

3.72 

3.98  ' 

4.40 

6.05 

5.05 

4.30 

4.80 

3.88 

4.52 

4.58 

8.10 

4.32 

6.98 

3.92 

4  30 

6.40 

4.12 

5.80 

3.92 

4.18 

5.68 

4.20 

4.82 

4.18 

4.15 

5.95 

1 

4.55 



July, 

Aug. 

4.22 

4.12 

3.88 

4.35 

3.86 

4.68 

8.00 

5.20 

6.72 

4.45 

4.38 

4.30 

4.25 

4.18 

3.63 

4.30 

4. '25 

4  60 

3.92 

3.92 

4  35 

3.88 

4.18 

3.85 

3.88 

3.80 

3  78 

3.72 

8.82 

8.70 

3.98 

3.62 

4.12 

3.62 

4.25 

3.60 

3.82 

8  62 

4.10 

3.65 

4.06 

3.62 

4.05 

8.68 

3.98 

4.35 

3.90 

3.85 

3.72 

8.70 

8.68 

3.78 

3.62 

3.72 

3.62 

3.75 

4.95 

3.82 

5.62 

3.78 

4.42 

3.80 

Sept 


3.60 
3.62 
3.52 
3.50 
3.52 


4.00 

3.98 

3.98 

4.25 

3.92 

3.98 

3.98 

4.25 

3.88 

3.80 

4.58 

Note.— No  ice  notes  by  ol)aerver;  fl(»\v  assumed  to  be  unafTeoted  by  ice  during  the  winter  perio 


BARITAN    BIVER   DRAINAGE   BASIN. 
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Rtjting  UiUefor  Raritan  Rirer  at  Findeme^  X,  J.,  for  1905  to  1906, 


!    Gajfe 

Di*;. 

Gage     ' 

DLs-        ,1 

GuKe 

Diiu 

(lagft     \ 
height.  , 

.     Fai.     \ 

Dis- 

■  heiffht. 

char^f. 

height. 
Fedl.     ' 

charge.    |, 

height. 

charge. 

churge. 

Fr'd, 

.Vr.-A 

Sec.Jt. 

S^e.-^ft. 

;      X¥> 

105 

4.80    J 

l.OM     1 

6  20 

2,586 

1       8.20    1 

5,110 

S..V 

140 

4.90    ' 

1,169     1 

6.30 

2,706 

8.40    ' 

6.380 

3.*) 

IW 

5.0(»    1 

1,255    || 

6.40 

2,828 

8.60    " 

5. 65() 

:<.70 

225 

5.10 

1,355    , 

6.50 

2,946 

8.80    1 

5.9:i0 

s.m 

275 

6.20    1 

1.460    ; 

6.60 

3,065 

1        9.00    I 

6.210 

:i.yii 

XiO 

5.  ao    , 

1,565    1' 

6.70 

3,190 

9.20    , 

6, 500 

4.0U 

»»{ 

5.40 

1.675     ! 

6.80 

3,315 

9.4<>    , 

6,  M<)0 

4.10 

461 

5.50    1 

1,7H5    ', 

6.90 

3,410 

9.60    , 

7,100 

*.a) 

634 

5.60 

1.896 

7.00 

3,566 

9.80 

7.410 

l.riU 

f.l2 

5.70 

2,0tf» 

7.20 

3,  Hi  5 

10.00    1 

7.730 

4.44) 

fift-^ 

5.W    , 

2.120 

7.40 

4.0t)5 

'       11.00 

9.430 

4.5ii.) 

7s:i 

5.90 

2.235 

7.«iO 

4.32;') 

12.00 

11.  i:*) 

1.60 

XT.S 

6.00 

2.360 

7.  HO 

4.585 

4.70 

969 

♦;.iu   , 

2.  165 

8.<)0 

4.H45 

-      .  1 

ISoTL— Thf  abi»ve  table  in  applicHble  only  for  o|H>n-i^haiinel  coiiiiition.x.  It  is  InimmI  oh  l  \  «li-^'hiin.r*» 
■eMjn-infiiL*  made  during  190:J  to  1906.  and  in  well  dethu'd  Iwtween  gage  heijrhts  3.«»  fni  and  lo.o 
feet.  .\b«Vf  gi»ct*  height  10.0  feet  the  rating  eur\'e  i.**  a  tangent,  the  differenci'  bfiiig  170  jkt  t«-iiih, 

Mmithh/  flufchartje  of  Raritan  Rir-iT  at  FindenWy  X.  J.^/or  I'MMl. 

[Drainage  area,  490  Rquare  miles.] 

r)L«eharKe  in  He<'ond-feft. 


Month. 


.Miiximuin.   Mininiuni. 


Kiin-dfT. 


Mean        •"^^•''•f'-  P**""    ^>''Pth  in 


Vtipiary  . . 
(«rrh . .'. . . 

firil 

i  y 

IDtf 

Jv 

fthwt 

plember 

tobrr 

ivemher . 
cember  . 


5.930 

197 

l.i:.<)  1 

•J.  \v^ 

•1.  71 

4.«i50 

3:«J 

K-i;t  ! 

1.72 

1.79 

10,  ^i.t) 

380 

1.490  1 

a.  01 

;;..» 

8.650  ' 

476 

i.4".«» ; 

:{.oi 

:;.  :>n 

3,540 

23r. 

r.16  , 

1 .  2t; 

1.  j:» 

1,210  ' 

189 

44'.»  , 

.'.Ml". 

i.o-j 

4.»40 

189 

67:J 

\.\r, 

1 .  h^ 

1.460  ' 

180 

l(.7  ' 

.k;i 

.  ".»<; 

765 

133 

•J07 

.  Vll 

.47 

4,200 

160 

.'.'_>  1  ' 

1 .  o«> 

1  ■-••.' 

1.510  ; 

2:V> 

161 

.IMl 

i.or> 

2,370 

112 

(i7:i 

1   37 

1 .  .\s 

The  year 


10,  nOO 


112 


\s 


■  l.i 


It).  72 


SoTE. — Valnt»«  are  rated  as  follows:  January  to  I>e<;enil»fr,  exeellent,  r.xiMpt  S<'|it<'iril)<r.  which  i^ 
(id.    Flow  pn»lMibly  not  materially  affeeted  by  ice  (iiiring  tlie  winter  months. 

RARITAN    RIVER   AT   BOrNDBROOK,  N.    .1. 

This  station  was  established  Septein]»er  12,  1!*()H.  It  is  lonitiMl  at 
le  high\va\'  bridge  just  ba(!k  of  the  Lehigh  Valh\v  Kailroad  station  at 
oundhrook,  N.  J.  The  conditions  and  the  bench  marks  any  described 
I  Water-Supply  Paper  No.  lf>7,  page  7H,  where  are  given  also 
jferences  to  publications  that  contain  data  for  ])revious  years. 

The  following  discharge  measurement  was  made  May  ii.  \^MH\: 

Width,  .'i57  feot;  area,  9Hii»:juare  feot;  ^ajre  hciu'ht,  l.BOftM't;  (li>:«hanj:«',  7n|  srcond- 
Ikiihj  (jiuje  height,  in  feet j  of  Raritan  Rirer  of  Honndhruoh-,  \.  J.,f>r  rjm:. 


I>ay. 

1 

1.. 

2.. 

1 

1 1 

4 : 

5 ■■■' 

6. 

7 . 

1 

8...    

9 '.'/'". 'J 

'^' :::::: 

.Tan.       Feb.   i  Mar.  i    Apr.      May.  '  .lunr.     .Fnly.     .\u^'.     Srpt.       »»<i.       N<)\       hrc 


1.75 
1.7     , 
1.6     , 
I     5. 4 
3.9 


1.6 
1.4.-> 
1.3 
1. 45 
1.3 


2.85  ,  1.3 
2.15  ,  1.2 
2.0 


1.H5  I  2.7 

l.K,->  1  2.25 

2.95  1  2.05 

S. «     1  1.9 

5.3     .  2  0 

r 

2.95  I  1.8.^. 

2.45'  1.8 


i.:> 

1 . 4.'> 
1.6 
1 .  5r» 
1..-I 


1 . 7;"> 
1.6 
1 . 5:> 
1 .  »r. 

1.4 


l.L' 

l.'J 
I. -J 

1.2 


1.;') 
1.  I.=S 


1 .  J     '     3.1 


1.5  l.l 

1.5.'.  !     l.:i' 

/.5'»  '     1.3 


r.9    I    1.5    /    2.2S  I     I'.H    I    i.f)    I     i.3 
10    /  1.6    I   2.05  1    7.62  1    1.6    j    J.  3 


1.  !.">  .  1.  1.') 
1.3'»  l..V> 
1.2.>  2.3 
1.05  3.O.". 

2.  »:'>  '  2.  4 


2.15  .  1.9  j  1.2  2.05 

1..H     j  1.6  I  1.15  (  l.» 

l.M  1.5  ',  l.\f»\  \.\'.^ 

1.45  1.6  \.\h\  \.b 


1.5 


1.6 
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l»nily  g'fje  hti 


SURFACE    WATER 

SUPPLY, 

1906. 

1 

ht,  i»fetl,  of  HiiTilnii  Rirer  at 

N.  J.,  for 

SOC-Conlinlxi 

Jk...  I  F,-l.. 

M«r.  1  Apr. 

M.r. 

.r.iiie. 

July. 

Aug. 

Sepl. 

Oc^ 

Not. 

» 

■■0      n 

iO    !    4S 

rA 

1  B 

Tfi 

J  , 

1  f. 

M 

i.S        i.-i 

l.J    i    H.8S 

;■' 

'■* 

;■; 

l.« 

1.9  1  ilos 

1.35 

1.96 

1.16 

l.S 

ts    11 

2.*   ,  I.B 

.a 

1.3ft 

i-ii 

1.K 

!.»'   Lt 

l    1    If 

J;J^i   {;i:^ 

i.^ 

i's 

l.» 

1-S 

:? 

I 

'T  '.'.'.'.'.'.'. 

...  |........ 

2.* 

.  .!:^. 

1.M 

!:» 

..!'.^. 

lift 

.. '.! 

11 

owaTvbnui 

Tltol-AliBCu 

mlier-l 

7  to  10 

ati<124ti>m 

Bating  taUi-for  liaritan  Hirer  at  BmiwUimok,  N.  J.,  for  190S  lo  I90S. 


Lulllbl. 

i-liai^... 

his. 

Ch.l^. 

lie^L 

clantr. 

1  Tii. 

■'-■*, 

fVd. 

n-ft, 

/Vcl. 

■'^-4, 

■        -i.  10 

i,«u    1 

S.IW 

9,00 

S.MO 

— TIk'bIhivu'  IuMi^  1m  iippllcublv  only  fur  mwtii'hiiiinel  rondltloiiB.    It  [■  b«ued  on  IXdlfcharr 
eiiioii[»iiia>li]iluriiiKl»nilc<19Uilnn<[  in  well  ilHilnedbei ween  ngebeighw  1.0  Icm  and  a.Ok« 
"■  ■    WMUTnu-Bsiirenmnt  Hi  gHge  height  7.S6  1eet, 


» tHI^«<l  r>l 

MonlMtj  dlf 


'  iif  RariUm  Hirer  nl  Boundhrook,  N.  J.,forlS06. 


l)b*char«c  in  seeond-leet. 

Ron-oR. 

Mnlllll. 

MLXlmuffl, 

IJJdO 
a!  970 

■.i.iieo 

Mloimum. 

M»,. 

"S:£r 

1^^ 

Jit  1    ry 

787 
71R 

390 

390 

lIlTO 

aee 

TOO 
960 
SSI 

KM 

1.2V> 

2.M 

i.4e 

Is 

;l 

!• 

yebrwtry 

1! 

M.m 

1.M 

DELAWARE   RIVER   DRAINAGE   RASIN.  59 

DELAWARE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF   BASIX. 

I    Delawaiv  River  rises  in  Delaware,  Greene,  and  Scliohario  rouiities, 

H.  Y.,  the  source  of  the  main  stream,  which  is  commonly  known  as 

¥fe«i  Branch,  to  distinguish  it  from  the  smaUer  East  or  Pcpacton 

liiineh.  lvin<r  a  small  lake  almost  on  the  line  of  Schoharie  and  Dcla- 

wrecounties,  at  an  elevation  of  1,886  feetabovt^  tide.     From  this  lake 

it  flows  southwestward  imtoss  central  Delaware  Countv  to   Deposit. 

where  it  re^eive<  ()<iuaga  (*reek,  a  large  trihutarv  draining  <*Jist(Mn 

[Broome  County,  and  turns  abruptly  to  the  southeast,   forming  tiit* 

iboandary  line  Ijetween  New  York  and  Pennsylvania  until  Port  Jrrvis 

,ijivached.     Hen*  it  turns  again  to  the  southwest  and  flows  for  a  dis- 

lucpof  alxlut  4i»  miles  along  the  base  of  the  Shawangunk  Kange  until 

itpasf^es  through  the  water  gap,  from  which  point  it  flows  irregularly 

southward  to  Trenton.      Rdow  Trenton    the    course    is   in    <r(»nenil 

»uthwestward  to  Delaware  Bay.     South  of  Port  Jervis  it  forms  the 

diricUng  line  between  Pennsylvania  and  New  J(»rs(>y.  and  for  a  few 

Biles  U»twec»n  Delaware  and  New  Jersev. 

East  Bninch  rises  at  Grand  Gorge,  in  nortlieastern  D(»laware  County, 

nd  flows  {mnillel  to  West  Branch  across  southern   Delaware  County. 

niting  with  the  latter  stream  at  Hancock. 

The  totiil  length  of  the  river  from  the  mouth  to  tiie  head  of  West 
trench  is  about  410  miles;  its  drainage  area,  measured  at  Philachiphia 
nd  including  Schuylkill  Kiver,  is  10,100  square  miles,  of  whi(  liahout 
.5su  s<juare  miles  lie  in  New  York,  r),72t>  in  Pennsylvania,  and  l,soo 
a  New  Jersev.  The  river  is  tidal  to  Trenton,  which  li<  s  also  at  thc^ 
ead  of  navigation. 

The  Delaware  receives  a  mmiber  of  imi>ortant  tributaiies,  among 
rhich  may  be  mentioned  Mongaupand  Neversink  livers  and  Calliroon 
•reek  from  New  York;  Lackawaxen,  Lehigh,  and  Schuylkill  rivals 
nd  numerous  creeks  from  Pemisvlvania,  and  llancocas  Creek.  Miis- 
onetcong  Kiver,  and  Maurice  Kiver  from  New  »JcrM'y. 
Measurements  of  the  flow  of  Delaware  Kiver  wei*e  made  durin<r  the 
1st  half  of  June,  18JU,  b\'  Prof.  Dwight  ]^)rter  and  student >  at  Dela- 
rare  Watergsip,  Pa.  The  residts  show  a  flow  fiom  !i,oOo  to  *J.2(M) 
econd-feet.  This  was  said  to  be  the  lowest  June  sla<re  for  1i\ c  veais. 
Measurements  were  made  during  the  drought  of  ls!»r)  hv  Prof.  L.  M. 
laupt  at  Point  Pleasant,  Pa.,  near  the  intake  of  the  Delawaie  and 
iaritan  Canal  feeder.  The  discharge  above  fhc^  bridge  was  \j\^n 
ieeond-feet  and  below  the  bridge  \^?r2H  s(»cond-f(M^t.  The  discharge* 
^as  measured  by  E.  G.  Paul  June  4,  \S\)\K  at  Martins  Ci'eidv,  Pa.. 
^  miles  alx)ve  the  mouth  of  I^high  Kiver,  and  found  to  be  t^,724 
fei-ond-feet. 
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SURFACE   WATER   SUPPLY,  1906. 


WEST   BRANCH   DELAWARE    RIVER   AT   HANCOCK,  N.  T. 

This  station  was  established  October  15,  1902.     It  is  located  c 
half  mile  west  of  the  Erie  Railroad  station  at  Hancock,  N.  Y., 
about  1  mile  above  the  mouth  of  East  Branch.     The  conditions 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  1()7,  p 
78,  where  are  given  also  references  to  publications  that  contain  c 
for  previous  years. 

Information  in  regard  to  this  station  is  contained   in  the  am 
reports  of  the  State  engineer  and  surveyor  of  New  Vork. 

DMianje  measuremeiUa  of  West  Branch  Delauxtre  River  at  llancorky  X.  }'.,  in  19 


Date. 


Hydrographer. 


March  29 

March  31 

April  IJ 

April  13 

July  .i5 1  C.  C.  Covert 

October  G i do 


Horton  and  Mott 

....do 

Covert  and  Week« 

....do 


Area  of 
section. 


u^u  >^^ 


Feet. 
5. 50 
6.10 
G.15 
5.90  ; 
S.22  ; 
3.02 


.S« 


Dailif  (jatje  height^  in  feet,  of  WeM  Branch  Delaware  Hirer  at  Hancock.  X.   }'.,  for  1 


Day. 


3 
4 

f) 

«) 
7 
8 
9 
10 

11 
12 
13 
14 
IS 

1G 
17 
18 
19 
20 

21 
22 
23 
24 
25 

•H) 
27 
28 
29 
30 
31 


Jan. 


3.70 
3.65 
3.40 
6.10 


Feb.     Mar. 


4. 
3. 
4. 
4. 


00 
70 
55 
55 


5.45 

6.00  1 

4.35 

4.90 

3.75 

4.80 

3.55 

4.95 

3.30 

5.00 

4.35 

4.86  1 

4.25 

4.75 

4.72 

4.85 

5.  as 

4.80 

4.86 

4.75 

4.50 

4.65 

4.36 

4. 45 

4.20 

4.40 

4.10 

4.40 

3.90 

4.50 

3.70 

4.3.'> 

3.80 

4.45 

5.36 

6.55 

5. 3« 

5.00 

G.  70 

4.75 

5.60 

5.10 

5.00 

5.  r»o 

4.80 

4.50 

4.50 

3.90 

4.20 

4.10 

4.10 

3.80 
3.88 
4.00 
8.30 
6.75 


Apr. 


5.40 
5.15 
4.90 
4.<)0 
5.80 


3.55 
3.65 
3.30 
3.85 
3.  10 


I 


3. 
3. 
8. 
4. 
3. 


55 
50 
35 
00 

78 


3.  GO 
4.10 
7.85 
5.ri0 
5. 4/> 
6.20 


May.    June 


3.60 
3.45 
3.75 
3.88 
3.70 


July.     Aug.     Sept.      Oct.   I  Nov. 


5.00 

6.30 

3.60 

4.75 

5.80 

3. 52 

4.48 

5.  45 

3.60 

4.40 

5.20 

3.55 

4.30 

6. -25 

3. 68 

4.05 

6.90 

3. 62 

8.-85 

G.20 

3.55 

3.82 

5. 8(1 

3.55 

3.70 

5. 65 

3. 62 

3. 75 

7. 25 

3.62 

7.  GO  I 

5.85  I 
5.35  ' 
5. 15  ' 


4. 

4. 
4. 
4. 
4. 


S5 
70 
55 
30 
25 


3. 55 
3.42 
3}  6.'> 
3. 72 
3.60 

3. 50 
3. 45 
3.38 
3.40 
3. 35 


4.00 
3.90 
3.80 
3.60 
3.58 

4.80 
4.55 
4.30 
4.05 
4.40 

4.50 
4.15 
3. 95 
3.80 
3.70 

4.62 
6. 92 
6.35 
6.70 
6.28 

4.a5 
4.65 
4.42 
4.30 
4.02 


4.05 

3.25 

3.82  ! 

3.98 

3.35 

3. 75 

3.85 

4.00 

3.65 

3.78 

4.70 

8.70 

3.70 

4.35 
4.10 

3.60 

i 

4.25 
3.78 
3.60 
3.76 
3.75 

3.50 
3.45 
8.30 
3.28 
3.30 

3.35 
3.30 
3.16 
3.16 
3.02 

3.10 
3.08 
3.35 
8.36 
3.15 

3.12 
8.06 
3.20 
8.30 
3.20 

3.12 
3.18 
2.90 
3.02 
3.20 
3.36 


8.28 
8.12 
3.22 
3.25 
3.20 

3.12 
8.32 
4.88 
3.60 
3.42 

3.80 
8.10 
3.20 
3.10 
3.06 

8.00 
2.96 
2.90 
2.96 
2.80 

3.65 
8.40 
3.35 
8.18 
8.16 

8.08 
8.30 
4.58 
4.22 
3.80 
3.55 


3.40 
3.20 
8.30 
8.18 
3.20 

3.08 
8.05 
8.02 
3.05 
8.00 

2.98 
2.88 
2.85 
2.82 
2.82 

2.78 
2.68 
2.70 
2.62 
2.85 

3.38 
3.08 
3.66 
8.25 
8.20 

3.06 
8.08 
8.16 
2.98 
3.00 


A.  20 
3. 20 
3.10 
3.02 
3.00 

2.98 
3.02 
3.05 
3.05 
3.05 

3.00 
3.08 
8.06 
2.96 
3.06 

3.00 
2.95 
2.90 
2.95 
3.80 

4.70 
4.20 
4.05 
3.90 
3.95 

4.20 
3.95 
3.92 
4.02 
3.82 
8.98 


4.00 
3.85 
3.80 
8.70 
3.62 


3. 
3. 
3. 
3. 
8. 


52 
40 
32 
35 
20 


8.20 
8.50 
3.45 
3.42 
8.25 

8.20 
3. -25 
3.58 
6.30 
6.50 

5.35 
5. 20 
4.82 
4.  fwi 

4.3» 
4.  2(1 

4.  as 

3.95 
3.85 


Note.— River  olwJtructed  by  ice  January  3  ti»  March  2;  clear  channel  fn)m  Man'h  3  to  19.  app 
raately;  more  or  less  ol)struct*ed  by  ice  and  needle  ice  from  the  latter  date  to  March  28. 

The  river  Hcldoui  frt-eze.s  .solid  at  the  f!tLge  and  all  rejidinjr.s  are  to  water  surface,  a  channel  a 

10  feet  wide  n<'Hr  the  left  bank  being  kept  open  by  oil  and  hoi  water  from  a  pumping  station  one 

mile  alK)ve  the  pipe. 

There  Js  cijosidenthle  .nvedlo  ice  in  the  stream  the  groftt<*r  \»art  of  the  frozen  period,  makin: 

disi'lmrfze  very  iinrertain.    Attempts  to  nmke  meter  measuTeu\e\\v<^  Wxe  \tv V3ft\-5>  vi^re  unsucc< 

o/i  thlsarcount.    Needle  ice  forming  (ju  the  rlftsalew  lumdted leeV \>e\ov»  \Yi^%«jg^^\ur«k.i^\iv^\ 

periiHl  often  causes  fiack water. 


DELAWARE   BIVEB  DBAIKAOE   BASIN. 
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Rating  table  for  Wett  Branch  Maicare  Rirer  at  Hancock^  N.  }'.,  for  190S. 


«Jige 
Jieurht. 

Di 

s»- 

Gage 

DiB- 

Gage 

DU- 

tfHKe 

Dis- 

fha 
Srr 

rjtre.     i 

height. 
Ftet. 

eharge. 
Srr.n, 

height. 
Frrt 

charge. 

height. 
.      /-Vrt. 

charge. 

Fcfi. 

y». 

S*c-/t. 

2.60 

icx> 

3.70 

695 

4.80 

2.130 

5.90 

4. 4  to 

170 

i»o 

3.80    , 

790 

4.90 

2,300 

1        ().  00    , 

4. 7(«) 

180 

165 

3.90    i 

890 

5.00 

2,470 

6.20    , 

5.23«) 

2.90 

'Jmn 

4.00    1 

1,000 

'        5. 10 

2,650 

1        6.40    1 

5, 7H(t 

IW 

245 

4.10    1 

1.120 

i        5. -20 

2,810 

6.60 

6.310 

3.10 

290 

4.20    1 

1.2fi0 

1        5.30 

3.  (MO 

1        6. 80    ' 

6. 920 

3.» 

:WO 

4.:« 

1.380 

5.40 

3.  250 

7.00 

7.510 

3.3) 

too 

4.40    1 

1.520 

1        5.50 

3.470 

1        7.  M 

8. 120 

3.40 

465 

l.fSO 

1.660 

5. 60 

3. 700 

7  40 

s,  740 

3.50 

51*5 

4.60 

1,810 

5.70 

3.940 

1       7.  m 

\K  .WO 

S.fi) 

61 0     1 

4.70    1 

1,970 

1         5.80 

1 

4.190 

_ 

on.— The  abov€^  tAbK*  i«  applicable  only  for  open-channel  (•<)nditioii>.  It  is  )Mi.»«til  npoii  tMliM-harKi' 
ttoremenis.  niHdc  tluring  1906  and  other  measurements  made  during  previoti?*  yt-nrs.  h  is  fairly 
II  defined. 

Ufmthhj  iiijvftnrge  of  WeM  Branch  Deiatmre  Rivtr  at  IInnrork\  .V.   )'.,  far  luof,, 

[Drainage  area,  680  nquare  niil(>s.] 


Month. 


Diiicharge  in  secon<l-f»'et. 


Kuti-<»iT. 


Maximum.l-Minimum.      M<.„.      ^--^if::"    '^:^' 


ril 


ly 

IglW 

ptemher. 

tober 

yfemher. 
sntmber 


9, 
1. 
7. 
1. 
1, 

1. 
5, 
8, 


380 
970 
270 
320 
780  i 
652  I 
970  I 
5U)  I 
700  I 


695 

3,  140 

370 

6KI  1 

595 

1,670  1 

•205 

l.'^2  1 

16.5 

181  , 

106  1 

277 

205 

571  . 

340 

1.180  1 

267 

1.390  , 

06 

:».«;i 

01 

i.ir, 

46     ' 

2  71 

(i3-->  , 

.7:5 

712 

.  ^2 

107 

.  1') 

Mil 

.'.♦7 

71 

I.'.H 

(M 

2.  .r. 

XcrrE. — Values  are  rated  as  lollows:  April  to  November,  g<KKl:  ice  conditions  fur  I)r«»iiil».  r  nut 
Mgrnxk,  rated  as  fair. 


EAST   BRANCH    DELAWARE   RIVER   AT    HANCOCK,    N.    V. 

This  station  was  established  October  14,  11^02.  It  is  locutrd  jit  tin* 
t^hway  bridge  one-half  mile  southeast  of  the  Erie  Riiilrojid  station  at 
ilaneock,  N.  Y.,  and  1  mile  above  the  junction  with  West  Hraiu  li  of 
he  Delaware.  The  Erie  Railroad  bridge  is  just  below  the  stution. 
Che  conditions  at  the  station  and  the  bench  marks  arc  descrilHMl  in 
Water-Suppl}'  Paper  No.  167,  page  81,  where  are  <,^iven  also  ret'cmiccs 
U>  publications  that  contain  data  for  previous  years. 

Information  in  regard  to  this  stjition  is  contained  in  the  annual 
reports  of  the  State  engineer  and  surveyor  of  New  York. 
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SURFACE   WATER   SUPPLY,  1906. 


Discharge  measurements  of  East  Branch  Delaware  River  at  Hancock,  X.   }'.,  t»  ISO 

.   _  ^  ^      _  _.    _  _ 

Date.         i  Hydrographer. 


Manrh  29 
March  31 
April  12.., 
April  13.. 
July  26... 
October  6 , 


Ilortuii  and  Mott.. 

do 

Covert  and  Weeks. 

do 

C.  convert 

do 


Width. 

Area  of 
section. 

Gage 
height 

Ftti. 

'niwha 

FfH. 

SfC., 

3;« 

l.lnO 

4.^ 

4 

337 

l,4Ul» 

n.fiM 

6 

337 

1.560 

ri.  10 

7 

339 

1,410 

h.  7H 

6 

274 

669 

3.40 

2«tO 

490 

2.90 

Daiit/  ya^je  height,  in  feet,  of  East  Branch  Delavare  Hirer  at  Hancock,  N.    )'.,  for  IS 


Day. 


Jhii.   '    Feb.  I  Mar.      Apr. 


1 
2 
3 


3.58 
3. 52 
3. 42 


4 '     4. 28  1 

5 4.42 


6 3.90  I 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

23 
24 
2.') 

26 
27 
28 
2l> 
SO 
31 


3.65 
3.45 
3. 40 
3.25 

3.08 
4.22 

4.85 

4.a> 

3. 75 

3.66 
3.68 
3.58 
3.50 
3. 55 

3.48 

4.  rw> 

5.10 
7.10 
5.  TiO 


3.92 
3.70 
3.05 
3.85 

3. 95 

4.10 
4.35  I 
4.35 
4.76  ! 
4.60  I 

4.80  ' 
4.70  I 
4.75  , 
4.('>5  I 
4.50  I 

4.40  I 
4. 25 
4.22  ' 

4.28  1 
4.28  , 

4.30 

4.60  ' 
1.30 
4.  TjO 


7.95 
10.70 
10.65 
10.00 

6.a5 


05 
80  , 
45 
35  I 
25 


5.00 

5. 15 

4.72 

4.30 

4.55 

4. 75 

4.:i0 

1.10 

1.05 

3.95 
3.95 
3. 75 
3.72 
3.70 

3.45 
3.66 
3.50 
3.50 
3. 65 

3.58 
3.6(» 
3.40 
3.  45 
3. 50 

3. 50 
3. 62 
6. 60 
5.05 
5.00 
5.60 


5. 05 
4.85 
4.62 
4.75 
5.65 

6.28 
5. 60 
5.30 
5. 15 
5.80 

7.05 
6.15 
6.75 
6.70 
8.37 

8.40  , 
6. 65 
5.%  i 
5.48 
5.22 

4.95  I 
4.76 
4.58  I 
4.45  I 
4.28  j 

I 

4. 15  I 
4.05  . 
3.88  I 
3.80 
3.72 


kluy. 

June. 

3.68 

4.35 

3.60 

4.22 

3.75 

4.05 

3. 75 

3.85 

3.62 

3.78 

July.  I  Aug.  I  Sept.  I  (Vt 


«.60 
3.60 
3. 62 
3.65 
4.05 

3.85 
3.76 
3.70 
3.70 
3.(>5 

3.68 
3.50 
3. 82 
3.90 
3.75 

3. 62 
3.55 
3.50 
3.42 

3.:w 

3. 32 
3.30 
4.80 
5.35 
4.85 
4.f»5 


4.60 
4.40 
4.16 
3.98 
5.85 

5.58 
4.88 
4.48 
4. '26 
4.a5 


3.60 
3.45 
3.40 
3.66 
3.60 

3.42 
3.28 
3.20 
3.12 


8.30 
3.18 
3. -22 
3.45 
3.3:. 

3.25 
3. '25 
3.40 
3.38 


3.12  1    3. '22 


4. 
4. 


32 
65 


5.00 
4.76 
4.60 


3.20 
3.15 
3.08 
3.00 

2.98 

2.92 
2.95 
3.08 
3.a'> 
3.00 


4. 
4. 


35 
20 
4.(W 
3. 98 
3.78 

3.  (i5 
3.55 
3. 45 
3.48 
3.38 


40 
,80 

70 
3.80 
3.60 


I. 
3. 
3. 


3.40 
3.30 
3.22 
3.30 
3.30 
3.55 


3.18 
2.10 
3.02 
3.00 
'2.92 

'2.90 
2.85 
2.80 
2. 80 
2.85 

3. 45 
3.78 
3.  45 
3.  25 
3.25 

3.10 
3.32 
4.58 
4.00 
3.66 
3. 52 


I 


3.35 
3. '25 
3. -26 
3.35 
3.18 

3.10 
3.02 
3.00 
2.95 
•2.90 

'2.90 
'2.85 
2.80 
'2.80 
•2.78 


'2.75  ! 

2.70  I 

'2.70  1 

'2.70  I 

2. 75  , 

I 
3.05 

3. 15  i 

3.20  ' 

3.15  , 
2. 95 

'2.88 

'2.90  , 

•2.90  ' 
•2,88 

2.88  ' 


3. 12 
3.02 
'2.92 

•2.88 
2.90 

•2.90 
2. 95 
3.ftS 
2. 9n 
'2.95 

3.00 
3.05 
3.02 
•2.98 
'2.92 

2.90 
•2.90 

2. 86 
2.  H."> 
4.85  i 

I 

4.80 
4.25  I 
•3.95 
3.78  I 
4. 12 


4. 
4. 

4. 
4. 
4. 


60 
•^5 
30 
15 
00 


Nov. 


3.92 
3.80 
S.70 
3.60 
3.52 

3.50 
3.42 
3.40 
3.32 
3.30 

3.35 
3.48 
3.50 
3.40 
3.32 

3.30 
3.48 
3.38 
6.10 
5.70 

6.40 
5. -25 
4.85 
4.55 
4.42 

4.25 
4.10 
4.02 
3.92 
3. 75 


4.00 


NoTK. — ('huiniel  full  of  needle  iee  during  grcjiter  part  of  January;  river  frozen  February  1  to  '22. 
0.3  to  0.75  fo«>t  thick;  open  February  '22  and  '23,  also  after  March  4,  although  there  wa.s  et^n.«jideni 
anchor  and  needle  ice  until  about  Niareh  '27.    Some  anchor  iee  during  December. 

Rating  tahh'fnr  East  Branch  Delaware  Rirtr  at  Hancock,  N.  Y.,for  JiHMj. 


(iagf 

Dis- 

1 
<iage     - 

Dis- 

Oage 

Dis- 

Gage 

Di.s- 

heiglit.  ! 

charge. 

height. 
Fed. 

charge 
Stc-ff. 

height.   ' 
Ficl. 

charge. 
Sec.-/l. 

height. 

charge. 

Frrt. 

FM. 

Srr.n. 

•2.70 

•2*25 

3.90 

1,610    ' 

6.10 

4.216 

6.60 

8./ 30 

'2.80 

'285 

,        4.00 

1,780     1 

5. '20 

4,475 

6.80 

9.  4rK) 

2. 90 

:i.v^ 

4.10 

1.960 

h.'M 

4.740 

7.00 

10. '210 

3.00 

ItO 

4. '20 

2.1.50 

6.40 

5.010 

7.20 

10.9SO 

3. 10 

510 

4.30 

2. 3.')0 

5.  .^»0 

5. '286 

7.40 

11.7(H) 

:i.  2«) 

f:6o    1 

4. 40 

2, 560 

5.  m 

5. 565 

7.60 

12  ht'A) 

:{.  30 

770 

4.50    1 

2, 780 

5.  70 

5, 8.50 

7.80 

13  »K) 

;;.  40 

890     1 

4.  m 

3,  OtK) 

5.  H) 

6.  .40 

8.00 

14.'2t"0 

:?.  f*) 

1.020    I 

4.  70 

3,  ZW 

5  «) 

6,4'35 

8.20 

15.  (MO 

3.  60 

1,160    i 

4.80 

8.470 

6.  IK) 

6  "35    ' 

8.40 

16. 920 

3.70 

1,.300 

4.90 

3.710 

6. '20 

7. 3<*»5 

3.W 

1.450 

1 

1        5.00 

3. 960 

6.40 

8,025    , 

1 

Note.— The  alxjve  table  is  applicable  only  fur  <»pen-channel  conditions.    It  is  based  on  15  disch* 
nwtisun'invntfi  lunde  during  1904-1906,  and  Is  fairly  \vi.-\l  del\rie<\  bevween  gage  heights  2.9  feet 
7.  J  feet. 


DELAWARE    RIVER   DRAINAGE   BASIN.  03 

dtf  dijuchanje*'/ E*n^  Brativh  Deinntire  River  at  Hancock^  \.   Y.,  for  ItHHi. 

m 

[UraiiiHKe  urea.  VJO  Miiian*  inilt'x.] 

Diwhanfc*  ill  8er«>nd-fct*t.  Kuii-otT. 

*'^*'"^*''  Maximum.' Mininmm.i    M.-an.      '^'''.(lir'"    \?V»*1'' ^" 

v«|.  mil*'.         iii(*tM>^. 

l.\9U0  I  1,:CW  A.-W  h.-'Z  •,.;is 

4,S8i)  I  770  I        l..'»10  l.»;7  l.'rj 

ri.'J9o  I  siVt  .       i>,:»o  -j.fU)  j.^ki 

I  J.^KH)  :{7J  ,  H.V2  .«L'r,  1.07 

'^ftlO  I  •2Mr>  S(M  .S71  1.(10 

h;jo  I  'J:S>  ,           wr.  .171  .:>:{ 

,          ?,.:iW  \  3-20'  1,110  1.J4    I  i.i:{ 

7.010,  770'  l.'.n^  *2.l:i  J.ils 

*.'2'20  l.U'>«)  I  -2. -270  2.17     l  2.  Vi 

'  !                    _  _  I 

lue**  art  niUii  n*  follow>:  Afiril  to  NovemlxT,  k<x»*1;  iHwrnlH-r.  fair. 
DF:IAWAKK    RIVER   AT    RIKi;ELSVlLLK,   N.  .1. 

ration  wjis  estiit)lished  Jul}' 8,  ll*Ot>.  It  is  located  at  the  toll 
ronnecting  Kie<(el«ville,  N.  »!.,  and  Kio^(»lsvill<*,  Pa.  Th(» 
tcoiig  entiM-.s  the  Delaware  f>(M»  or  7(H)  fe(»t  t)olo\v  the  station. 
lannel  is  .stmit'ht  for  one-half  mile  ahov(»  and  onc»-fou!tli  inil(^ 
le  station.  Both  hanks  are  st(M»p  and  wooded  and  will  not 
except  in  extreme  flood.  The  hed  of  the  stream  is  coinpose<l 
I  and  l>owlders.  It  may  shift  somewhat  near  the  piers.  The 
■  water  is  P2  to  15  feet  at  ordinarv  stajjes. 
ir^e  measurements  are  made  from  the  su>p(Mision  brid^re  to 
he  jraj^c  is  attached.  The  initial  ]X)int  for  soimdint^^s  is  the 
the  left  abutment. 

hain  pige,  which  was  read  during  IIKMJ  by  .Joiui  11.  Deemer. 
ie<l  to  the  hand  mil  in  the  middle  span,  *Jn  f(»('t  from  the  east 
njrth  of  chain,  43.(57  feet.  The  bench  mark  is  on  the  top  of 
1  psirt  of  the  downstream  cable  anchoraj^e  at  tlie  left  bank; 
n,  39.76  feet  al)ove  the  giif^a  datum, 
ollowing  measurement  was  made  July  H,  llM^r,: 

V.Ki  fiH't;  are^i,  4,440  hHiuan*  fcot;  k*^^*-  bfijrht,   I.")-  Urt;  «lis(liarir«',  s,.V»() 
et. 

illij  ij(jfjt'  ht'itjhf^  infn'fj  nf  Delnirnrc  Jlin  r  nt  /iiri/ihr,//(,    \\  ./.,/.>,    /.''/';. 

July.    .\UK.   Sfpt. '  Oft.    Nov. '  IHm'.  Imy.  .Fiily.     \ii!.'.^«i.i.    <ni.     N<>\.    1»... 
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3.»M 

3.12 
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4.08 

..   5.41 

4.81 
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2.  .W 

4.2t) 

3.  .59 

..    r)..-4) 

1 

4.W 

3.18  1 

3. 20 

1.08 

3.31 

..   .V14 

1.18 

3. 12  , 

3.28 

3.  '.M 

3.  «<; 

...   4.»W 

3.  W 

2.W  , 

2.  yo 
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l.OS 
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SURFACE    WATER    SUPPLY,  1906. 


DELAWARE     RIVER  AT   LAMBERT\'ILLE,    N.    J. 

This  Station  was  established  July  22,  1897.  It  is  located  at  the  toll 
bridg^e  at  I^jinibortville,  N.  J.  The  conditions  and  the  l>cnch  niarb 
are  described  in  Water-Supply  Paper  No.  167,  page  85.  where  are 
given  also  references  to  publications  that  contain  data  for  previoiw 
years. 

Diufhnnjr  m^nxurements  of  Delainire  Rinr  at  fjtnnf)^rtriUey  X.  J.y  in  2906. 


Datr 


Hyiln»j?raphrr. 


^v"""- ,  ^^:;?„s' !  he'^h..  J>'-'-^ 


May  1  «i Rol>ort  F<)llHn^^M•^•. 

July  4« • do 

Dci-emlxT  ')af>c   x.  r.  Grover 


Feet. 
982 


945 


So, ft. 
5.760 
5.KK) 
4,91*0 


Fret.  Sn.^ 

5.16  ll.M 

5.36  12,081 

4.75  '  i.n 


'» l>i8<*haix«?  of  ranal  not  iiH'hnU'tl.  '» DL«K;harxc  of  canal  443  aeoond-feet 

«•  DiwharKo  affected  by  ice  conditions. 

Daily  tjaf/t'  height,  in  fed,  nf  Dehniare  liiirr  at  lAimftertviUty  X.  J.,  for  190*i. 


Day. 

Jan. 
5.0 

Feb. 
5.05 

Mar. 
5. 45 

.Vpr. 

H.l     1 

May. 
4.95 

'  June. 

July. 
4.46  , 

Aug. 
4.56 

Sept. 
4.2 

Oit. 

Nov. 
5.05 

Der. 

1 

1 

5.a5 

2.66 

47 

2 1 

4.9 
4.6 

4.S 
4.S5 

5.0 

5.45 

7.56 
6.95 

4.9 

4.8 

5.15 
4.95 

4.8 
4.85 

4.46 
4.6 

3.95 
8.86 

2.7 
2.6 

5.0 
4.9 

41 

3 ' 

il 

1 

5. 55 

4.7 

11.1 

6.5i»  , 

4.8 

4.75 

6.35 

6.1 

3.7 

2.8 

4.8 

IS 

5 , 

5.  «V5 

11.8    ' 

6.4     ' 

4.  75 

4.55 

5.26 

6.0 

8.9 

4.65 

4.8 

1    4.1 

r, 

5.  :J5 

i<.\< 

7.05  ! 

4.75 

4.4 

4.96 

4.76 

3.76 

4.15 

4.>.> 

ill 

7 1 

5.  55 

7.2 

7.85 

4.7 

4. 75  i 

4.75 

4.65 

8.66 

3.8 

4.4 

4.4 

H 

5.2 

6.65 

7.2    . 

4.6 

4.95  1 

4,45 

4.3 

3.86 

3.65 

4.35 

5.S 

y 

•l.H 

6. 2 

6.85 

4.65 

4.9    , 

4.2    i 

4.26 

8.2 

S.4 

4.3 

5.1 

10 

4.r»5 

6.(»5  1 

8.35 

4.75 

4.85  ! 

4.1 

4.3 

3.0 

3.26 

4.25 

4.n 

11 

1.6 

5. 95 

0.4 

4.  75 

4.8 

4.05 

4.45 

2.85 

3.2 

4.2 

4.75 

12 

4.5 

5.  5 

9.55 

4.6 

5.1 

3.95 

4.3 

2.75 

3.15 

4.3 

Kl 

13 

4.9 

1.1 

5.4 

8.25  , 

4.55 

4.95 

3.75 

4.1 

2.7 

3.1 

4.35 

4.4 

14 

i.y 

4.2.T 

5.25  , 

7.65  1 

4.5 

4.6    I 

3.65 

3.8 

2.7 

8.1 

4.4 

4.« 

15 

1.9 

I.:t5 

4.95 

8.5 

4.4 

4.35  ' 

3.5 

8.7 

2.5 

8.0 

4.^ 

4.8 

16 

5.  a'> 

».  15 

I.S.S 

13.2 

4.4 

4.15 

3  4 

3.46 

2.6 

3.0 

4.45 

4.* 

17 

5.  (V) 

4.S 

4.1 
4. 05 

4.75 
l.tV) 

11.4 
9.1     1 

4.35 
1.3 

4. 15  , 
4.95 

3.4 
3.45 

3.3 
8.16  : 

2.45 
2.4 

2.9 
2.8 

4.35 
4.85 

!^tt 

IS 

h.1 

l'.» 

A.XT^ 

3.  y 

4. 85 

8.1     . 

4. '25 

6.9    1 

3.4 

3.1 

2.4 

2.7 

4.85 

5.0 

20    

4.  75 

4.1 

4.55  ' 

7..2.5  , 

4.5.S 

7. 15  , 

3.4 

1 

3.1 

2.3 

.  2.85 

5.9 

4.» 

21 

1.6 

4.:; 

1.4     1 

6.95  1 

4.35 

6.  15 

3.65 

3.06 

2.35 

4.86 

6.7 

S.\ 

•►•) 

4.7 
l.S.) 

6.  65 

4.45  1 
4.45  , 

6.6 
6.05  1 

4. 15 
4.1 

6.0'>  1 
5. 95 

3.85 
4.45 

3.46 
8.6 

2.55 
2.75 

6.9 
6.45 

6.3 

6.1 

Ktit 

23 

.1.35 

24 

«'>.  2 

6.  3 

4.35  ' 

6.1     ' 

4. 0'> 

5.65  1 

4.65 

3.9 

3.1 

6.2 

5.8 

.V» 

25 

7.  5 

6.  15 

1.3 

»(.  (>5 

3. 95 

5. 25  ' 

4.55 

4.1 

8.06 

6.0 

5.45 

4.6 

2(5 

«;.  .K'l 

6.  6 

4.3 

:..  8.-)  , 

3.8 

4.95 

4.  45  1 

8.95 

2.9 

5.0 

.5.25 

4.» 

27 

6.  K5 
6.  0 

4.5 
5.  9 

r>.35  1 

3.9 
4.3 

4.7 
4.  45 

4.25  ' 

4.05 

3.86 
4.05 

8.06 
2.96 

6.6 
6.46 

5.05  1 
4.95 

4..1 

2H 

4.4 

2"» 

5.  <»-> 

H.25  1 

5.4     ' 

6.  25 

4.3 

4.15 

4.3 

2.7 

6.26 

4.85 

4.4i 

'M) 

5.  25  1 

7.75  1 

5.  o:> 

6.45 

4.3 

4.25 

4.4 

2.7 

5.1 

4.7 

4.6 

31 

5.  2 

7.6 

' 

6.1 

1 

4.36 

4.6 

1 

4.95 

dift 

NoTK.— River  fro/t-M.  February  5  t«>  12:  alNoj.robably  more  or  less  Ice  conditions  during  Dect'inber. 
MUSCONKTCONC;    KIVEK    NEAR    BLOOMSBURT,    N.  J. 

This  station  was  ostabli.shed  Jiilv  4.  1903.     It  is  located  at  the  first 

ft 

highway  bridge  over  Mii.sconetcong  River  above  the  village  of  BlooiD''- 
burv,  N.  »J.  Tlie  conditions  and  th(^  bench  marks  are  described  m 
Water-Supply  TaptM*  No.  !♦>♦),  page  s(>.  where  are  given  also  references 

to pi/h/irntioiis  timt  contain  data  for  pvevVow^  -^-eat^. 


f  "^^WASB   fllVEB    DRAINAGE   BASIN.  66 

He  following  fj,-, 

"vxaarge  measurement  was  made  May  4,  190fi: 

^'' gage  height,  1.67  feet;  discbaige,  253  secon.i-feet. 
^^5*"    ^ '«/»t,  qf  Jfuscort^tcong  Hirer  war  Bhomibury,  A'.  J.,  for  1006. 
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SURFACE   WATER  SUPPLY,  1906. 


Monthly  discharge  of  Musconetcong  Siver  near  Bloonuburyf  N,  /.,  for  1906. 

[Drainage  area  146  square  miles.] 


Month. 


January * 

February 

March 

April 

May 

J  une 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  seoond-feet. 


Run-off. 


Maximum. 


807 
788 
1,060 
098 
781 
845 
424 
8&2 
119 
214 
226 
417 


1.060 


Minimum. 

- 
Mean. 

182 

184 

92 

185 

184 

819 

800 

429 

107 

217 

107 

200 

90 

141 

107 

189 

66 

87.8 

69 

107 

66 

111 

90 

156 

66 

194 

Sec.-ft, 
sq.  mi 


Note.— Values  are  rated  as  follows:  January  to  March  and  December,  good;  April  to  Novemi 
excellent  No  corrections  made  in  estimates  of  flow  under  ice  conditions;  flow  not  considered  U 
materially  affected  by  Ice. 

TOHICKON  CREEK  AT  POINT  PLEASANT,  PA. 

Measurements  of  the  discharge  of  Tohickon  Creek  are  made  d€ 
its  mouth  at  Point  Pleasant.     Gage  heights  are  furnished  by  John 
Codman,  hydrographer  of  the  water  department  of  Philadelphia.    T 
conditions  at  the  station  and  the  bench  marks  are  described  in  WbJU 
Supply  Paper  No.  166,  page  89,  where  are  given  also  references 
publioations  that  contain  data  for  previous  years. 

Daily  discharge,  in  secortd-feet,  of  Tohickon  Creek  at  Point  Pleasant^  Pa,,  for  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

•Dec 

1... 

76.4 

79.0 

109.0 

868.5 

88.8 

60.0 

15.8 

25.7 

JU.6 

5.^ 

324.6 

III 

2... 

67.9 

57.  B 

76.6 

157.0 

27.2 

88.8 

18.1 

22.2 

10.2 

4.7 

186.0       ti 

3... 

80.5 

61.2 

1,567.7 

106.6 

26.8 

23.7 

26.8 

25.2 

7.0 

6.6 

59.8 

25 

4... 

1,559.  S 

74.7 

£,9SS.8 

80.5 

26.4 

20.0 

611.0 

7t3.1 

8.6 

6.2 

43.8 

23 

6... 

701.8 

71.0 

667.7 

72.5 

22.8 

21.4 

167.2 

267.7 

5.2 

138.1 

84.8 

20 

6... 

232.0 

71.0 

210.0 

68.9 

20.1 

17.6 

63.6 

67.2 

10.8 

46.6 

31.4 

n 

7... 

111.0 

71.0 

147.6 

65.6 

24.6 

19.2 

41.6 

81.9 

11.1 

31.5 

26.3 

m 

8... 

75.8 

71.0 

163.6 

58.7 

26.8 

20.9 

82.8 

22.3 

7.2 

23.1 

21.7 

eo 

9... 

75.8 

71.0 

167.6 

664.4 

28.8 

14.5 

82.8 

25.3 

6.8 

17.6 

23.1 

a 

10... 

111.0 

79.0 

142.0 

5, 196.  U 

32.6 

9.7 

26.1 

29.  a 

8.1 

18.3 

18.8 

51 

11  ... 

170.5 

79.0 

104.0 

719.0 

80.6 

14.4 

18.2 

27.9 

4.8 

12.5 

ii.5 

m 

12... 

205.5 

71.0 

83.5 

291.0 

27.6 

17.1 

12.9 

21.5 

8.0 

9.7 

48.5 

loe 

18... 

201.0 

64.5 

75.5 

155.0 

18.4 

12.9 

18.4 

19.7 

6.5 

9.7 

88.0 

u 

14... 

249.5 

124.0 

67.6 

80.3 

12.6 

11.0 

12.2 

21.1 

2.8 

8.2 

86.5 

«7 

15... 

272.0 

182.5 

68.7 

1,719.9 

22.0 

10.1 

10.9 

15.7 

4.6 

8.8 

29.6 

u 

16... 

610.5 

141.0 

65.0 

1,210.5 

18.9 

8.4 

9.8 

10.8 

4.9 

8.6 

85.9 

71 

17... 

505.5 

97.0 

71.2 

338.5 

15.2 

7.0 

14.5 

9.8 

t.8 

6.5 

41.6 

M 

19... 

210.0 

75.6 

65.5 

130.0 

16.2 

267.9 

21.8 

9.8 

8.1 

7.7 

473.3 

423 

19... 

168.0 

70.6 

57.1 

102.5 

16.9 

l,00g.5 

20.1 

6.9 

4.8 

8.2 

8t3.S 

123 

20... 

133.5 

448.2 

59.8 

79.0 

13.1 

459.8 

12.4 

6.2 

5.9 

26.0 

359.5 

9S? 

21... 

137.5 

978.3 

71.0 

64.5 

10.7 

54.3 

8.6 

7.5 

5.1 

76.6 

145.5 

821 

22... 

172.0 

1,763.1 

60.7 

65.1 

9.9 

87.0 

5.S 

18.8 

4.6 

103.0 

89.0 

«7 

23... 

166.0 

446.8 

65.4 

52. 2 

10.5 

83.5 

7.9 

35.6 

8.9 

77.5 

64.6 

226 

24  . . . 

475. 5 

253. 5 

61.2 

61.3 

9.2 

64.8 

7.9 

21.0 

4.2 

53.4 

53.4 

48 

25... 

229.5 

390.5 

A3. 5 

49.5 

i.U 

48.7 

8.6 

11.9 

7.2 

77.9 

4S.8 

48 

26 . . . 

102.0 

426.0 

54.6 

44.3 

7.1 

43.3 

8.6 

9.4 

8.8 

112.5 

89.0 

48 

27... 

77.0 

163.0 

1,302.9 

39.5 

20.5 

30.0 

6.3 

13.4 

4.6 

83.0 

89.0 

48 

28... 

204.5 

101.0 

2.689.0 

89.0 

222.8 

22.0 

8.1 

22.3 

5.8 

42.6 

84.8 

48 

29... 

237.5 

110.0 

85.0 

966.2 
394.0 
599.1 

X9.7 
33.7 

91,3.9 

301.0 

75.0 

17.6 
19.1 

7.7 
44.8 
33.9 

24.9 
21.8 
14.6 

8.9 
4.2 

\ 

83.4 
81.0 
89.2 

31.0 
81.0 

f» 

30... 

ei 

31  ... 

l,9Bi 

/ 

/ 

I 

Note.— Italic  figures  indicate  maximum  and  ininimum. 


DELAWABE  BIVEB  DRAINAGE   BASIN. 
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MontMy  dMuirge  of  Ti^iekxm  Creek  at  P&itU  PUtuard^  Pa,,  for  1906. 

[Drainage  area,  102  square  miles.] 


Discharge  in  second-feet 

Run-off. 

Month. 

IfATlmiim 

Minimum. 

Mean. 

Sec.- ft  per 
sqff  mile. 

Depth  in 

inches. 

jJhHsry  , 

1,880 
1.780 
2,900 
8,200 

944 
1,000 

611 

728 
14.6 

138 

824 

57.9 

67.5 

48.5 

29.7 

4.4 

7.0 

5.2 

5.9 

2.8 

8.5 

14.5 

242 

285 

424 

SS7 
67.1 
83.9 
42.4 
60.7 
6.8 

as.  8 

106 
196 

2.37 
2.80 
4.16 
3.80 
.668 
.823 
.416 
.497 
.066 
.856 
1.04 
1.94 

2.73 

■pfcraSTT 

2.40 

fcirh. .■.!!!!!!".!  !"'.*.'.I 

4.80 

iM\\ 

3.68 

*&....         

.76 

[  T^ 

.92 

Sf:'::::::::::::::::::::::::::::::::::!!:!! 

.48 

iVirt 

leptpmber 

Oeiober 

■mrMnber.. t..t-- 

.57 

.06 

.41 

1.16 

fcrember 

1,880 

21.4 

2.24 

The  year. 


3.200 


2.8  >        162 


1.49 


20.21 


NESHAMINT  CREEK  AT  FORK8,  PA. 

Thk  station  is  located  at  the  forks  of  Big  and  Little  Ncshanuny 
ereeks.  The  table  of  daily  discharge  for  1906  was  furnished  by  John 
Eb  G)dinan^  bydrographer  of  the  Philadelphia  water  department.  The 
eonditioDs  at  the  station  and  the  bench  marks  are  described  in  Water-^ 
Supply  Paper  No.  166,  page  90,  where  are  given  also  references  to 
pablications  that  contain  data  for  previous  years. 

Daily  discharge,  in  second-feet,  of  Neshaminy  C^eek  at  forks,  Pa.,  for  nH)6. 


Dty. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

Oct. 

Nov. 
•114.0 

DtK;. 

1... 

125.5 

134.0 

233.5 

362.0 

84.5 

81.0 

217.0 

66.5 

59.0  ! 

1H.5  I 

71.0 

2... 

107.0 

111.5 

147.5 

242.0 

81.5 

68.0 

210.5 

268.3 

46.5 

18.  ft  ' 

37«).  0 

n:.  0 

%... 

126.5 

135.0 

2.04H.5 

196.0 

81.5 

69.0 

1,048.2 

1,602.1 

44.5 

21.5 

131.0 

iV2. 0 

4... 

t,599.U 

150.0 

3,060.2 

175.6 

80.0 

64.0 

tJ86.2 

318.5 

43.  ft  1 

2,3.  ft 

111.0 

s<;.  0 

5... 

496.7 

106.5 

540.5 

166.0 

209.5 

47.5 

357.0 

128.6 

35.0 

1 

28.  ft 

W.  0 

87.0 

6... 

267.6 

88.0 

327.6 

lil2.0 

286.5 

41.0 

260.0 

131.5  ' 

38.5 : 

2,Uti.5  ' 

94.0 

lOH.O 

i   ... 

200.6 

88.0 

272.5 

152.0 

183.0 

44.5 

148.5 

113.  r>  1 

42.  0  1 

2.VJ.ft  I 

82.5 

IKI.O 

O  •  •  • 

171.0 

W.O 

279.0 

135.5 

114.6 

44.5 

127.0 

103.5 

»'..  ft  ' 

128.  ft 

7ft.  0 

91.0 

»... 

151.0 

167  0 

267.5 

828.0 

96.0 

88.5 

124.5 

105.0 

31.0  i 

9.H.  0 

73.  ft 

MX.ft 

».. 

153.0 

227.5 

217.6 

f,079.4 

96.0 

36.5 

124.5 

96.  ft 

'>.0  ' 

73.  ft  ' 

72.0 

97. 0 

11... 

151.0 

188.5 

1T7.5 

467.5 

88.5 

39.0 

100.0 

%.  ft 

2ft.  7 

r)M.0  ' 

84').  0 

3«i9.  3 

11... 

3S2.0 

154.0 

168.0 

316.0 

76.5 

34.0 

80.0 

KK).  ft 

'J-i.  ft 

»•>»;.  0  , 

i:ix.H 

31W.  ft 

u... 

448.0 

396.3 

154.0 

245.0 

68.0 

26.0 

76.5 

hl.O 

rm.  U 

W.ft 

lot".,  ft 

lS7.ft 

n... 

318.7 

678.4 

123.0 

209.5 

61.0 

25.5 

69.0 

71. 0 

101.0  , 

n.ft 

:i.() 

72.  0 

15... 

362.0 

1,09S.S 

123.0 

2.064.7 

52.0 

2U.3 

G3.0 

(i3.  0 

57.  ft 

1 

:iH.o  1 

71.0 

72.0 

16... 

64M.0 

188.0 

805.5 

777.5 

47.5 

760.6 

59.0 

ft".  0 

31.0 ; 

38.0  ' 

lO^.O 

88.  ft 

n... 

424.2 

115.0 

116.0 

819.5 

51.5 

1,111.5 

390  5 

ft().  ft 

•£1.  ft 

31.  ft 

146.0 

r>79.  () 

18. ..1 

256.5 

125.0 

144.0 

260.5 

44.0 

2,266.6 

166.0 

47.0 

109.  ft  ' 

31.0 

■WO.  5 

483.0 

»... 

242.0 

116.0 

142.0 

218.5 

33.5 

f ,  75<5.  5 

73.0 

i.^.  0 

104.  ft  ' 

31.0 

r,w.  7 

200.  ft 

»... 

200.5 

124.5 

164.0 

195.0 

82.0 

524.5 

56.0 

43.0 

34.5 

42.  ft 

253.  ft 

ft;i8. 0 

21... 

138.0 

869.7 

197.6 

171.5 

28.5 

235.5 

l.V>.  5 

47.0 

121.0 

139.7 

190.  ft 

792.0 

tt.... 

S8.0 

9K8.4 

175.5 

152.0 

28.6 

303.2 

l.W.  5 

210. 0 

4ft.  5 

95ft.  3 

173.  ft 

ft49.8 

a... 

138.0 

264.5 

134.5 

143.0 

31.0 

1    (X)5.'2 

61.0 

79.  ft 

f.0.0 

5V).  ft 

147.5 

288.  ft 

«...! 

241.8 

IMO.O 

115.0 

133.5 

31.0 

:    8^=>.  0 

66.0 

125. 0 

60.  ft 

219. 0 

122.0 

144.0 

»... 

183.5 

342.5 

115.0 

125.0 

31.0 

1    247.5 

54.0 

4 14. 7 

31.0 

163.0 

149.0 

144.0 

143.5 

635.3 

214.0 

115.0 

31.0 

j     172.0 

45.5 

1(».  0 

29.0 

209.5 

141.5 

>     144.0 

27... 

129.0 

198.0 

2,160.7 

100.5 

42.6 

!     144. 5 

43.0 

131.  ft 

28.0 

196.0 

94.0 

1     178.5 

w  .  .  . 

30').  ft 

1    144. 5 

1.226.5 

92.0 

574. 5 

i     123. 0 

1,1.0 

12ft.  ft 

2ft.  0 

126.0 

84.5 

;    213.0 

»... 

290.5 

739.8 

83.5 

1,061,.  0 

!     106. 5 

148.0 

96.5 

22.0 

111.0 

78.0 

,    213.0 

^^  *  •  • 

169.5 

1 

}i62.5 

83.6 

209.0 

97.0 

408.0 

85.0 

IS.  5 

96.5 

73.5 

1     178.5 

«... 

142.0 

662.0 

102.  5 

116.5 

74.0 

87.5 

1 

1 

1,766.2 

yoTM.—JtsJJc  egurea  indictite  nmximum  and  minimum. 
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SURFACE  WATER  SUPPLY,  1906. 


Mfmihly  ducharge  of  Nethaamny  Creek,  at  forks,  Pennsylvama,  for  1906, 

[Drainage  area,  189  iqnare  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

AUgUKt 

September 

October ^, 

November 

December 

The  year 


Dlflchaige  in  second-feet 

Itun-ofl. 

Maximum. 

Minimum. 

Mean. 

8ec.-ft.  per 
sq.  mile. 

Dept 
ind 

1,640 

88.0 

281 

2.02 

1,090 

80.0 

270 

1.94 

8,060 

116.0 

484 

8.48 

2,060 

88.6 

369 

2.68 

1,060 

28.6 

127 

.914 

2,740 

24.8 

866 

2.63 

2,790 

41.0 

262 

1.81 

lp500 

48.0 

164 

1.18 

696 

18.6 

651 

4.68 

2,410 

18.6 

206 

1.48 

620 

71.0 

160 

1.16 

1,760 

62.0 

278 

1.96 

8,060 

18.6 

299 

2.16 

SCHUYLKILL   RIVER  NEAR  PHILADELPHIA,    PA. 

Records  of  the  height  of  the  Schuylkill  at  Fairmount  pool  have  b 
kept  for  many  years,  but  not  in  such  form  as  to  be  useful  in  comput 
daily  discharges.  In  1898,  however,  careful  estimates  were  prepa 
by  tlohn  £.  Codman,  in  charge  of  hydrographic  work,  bureau  of  wa< 
city  of  Philadelphia. 

The  figures  for  daily  discharge  in  the  following  table  represent 
total  flow  of  the  stream,  computed  from  the  amount  wasted  over 
flashboards  at  the  Fairmount  dam,  the  pumpage  from  the  river, 
leakage,  and  also  the  quantity  used  for  power  at  Fairmount    Tl 
were  furnished  by  John  E.  Codman.     The  conditions  at  the  stat 
are  described  in  Water-Supply  Paper  No.  166,  page  92,  where  are  gi^ 
also  references  to  publications  that  contain  data  for  previous  years 

Daily  discharge,  in  »econd-feet,  of  Schuylkill  River  at  Fairm^ni  dam,  near  PhUadelp 

Pa.,  for  1900. 


I 
Day.     ;  Jan. 


1 
2 


2,143 
1,887 


3 '  1,693 

4 1  7,811 

6 6,601 


Feb. 


Mar. 


6 4,096  I 

7 1  3,515  , 

8 3,043  ' 

9 '  2,642  1 

10 2. 180 


11 
12 


l,tM2 
2. 325 


13 '  2,868 


14 
15 

16 
17 
18 
19 


2.787 
2. 627 

3.569 
4.000 
3.139 
2.563 


20 ,  2,272 


2,106 
1,955 
1,716 
1,627 
1,719 

1,627 
1,627 
1,627 
1.627 
1,803 


1.803 
1,627  I 
1.811  j 
2,710  I 
3,604  I 

2,501 
1,813  I 
1.719  I 
1,627  , 
h  761  J 


2,549 

2.440 

5,991 

27,025 

16,857 

8,»52 
5.621 
4,753 
4.186 
3,590 

3,220 
2,835 
2.704 
2.544 
2,544 

2.544 
2,477 
2,177 
2,177 
2,137 


5,445 
4,328 
3,758 
3,229 
2,957 

2.828 
2,739 
2,566 

2,  ass 

16,205 

7,836 
6,271 
4,590 
3.729 
10, 170 

15,734 

15,224 

6.a56 

4,294 

8,423 


May. 


1,548 
1,580 
1,580 
1,580 
1,580 

1,580 
1.420 
1,420 
1.420 
1,324 

1,324 
1.324 
1,324 
1,324 
1.324 

1,324 
1.324 
1,324 
1,324 
1,824 


June. 


1,394 
1.852 
1,352 
1,260 
1,260 

1.2C0 
1,260 
1.260 
1.260 
1,260 

1,260 
1,260 
1,-260 
1,260 

1,260 


•?« 


1,778 
2,427 
3.034 
19,97H 
7,525 


1.216 
1,166 
1,256 

2,152 

1,337 
1,166 
1.166 
1,105 
J,07f 

1.072 
1.072 
1.072 
1,072 
1,072 

1,096 
1,181 
1,181 
1.072 
1,072 


Aug. 

Sept. 

1.204 

727 

1.204 

727 

2,281 

727 

I0,08k 

727 

4,172 

727 

1,607 

727 

U90k 

727 

1,204 

727 

1.204 

727 

1,204 

727 

1,204 

727 

1,204 

727 

1,204 

1,205 

1,204 

967 

1,204 

755 

1,204 

7f7 

1,204 

727 

1.204 

727 

1,204 

727 

1,204 

727 

Oct. 


1,257 
1,257 
1,257 
1,257 

2.882 
1,257 
1,257 
1,267 
1,267 

1.257 
1,257 


Nov.  I  1 


1.347 
1,347 
1.347 
1.347 
1,347 

1.347 
J, 817 
1.347 
1,347 
1.347 

1,847 
1.3<7 


l,-257  I  1.347 
1,257  1,347 
1,257  !  1,347 


1,267 
1,257 
1,267 
1,267 


1,347  ' 
1,51,7 
1,439 
2,505  ' 


1,257     1,607 


DEU.WABE  BITXB  DKAINAQE  BASIN. 


Ztailir  du^argt,  in  Momd-fiel,  of  S^aiyltill  River  ai  Fairmoanl  dam,  near  Philaddphia, 
Pa.,  Jar  IMW— Continoed. 


D-T- 

,„. 

Feb. 

Mm. 

Apr. 

IU7. 

Jnne. 

July. 

Aag. 

Sept. 

Oct. 

Mo». 

D«. 

a 

% 

S::::::: 

B 

» 

II 

2,207 

IS 

si  06ft 

liaw 

.1 

S.TW 

2,«& 

ii 

I,?M 

i.aat 

1,124 

l:Si 

I,*2« 
l.SM 

11 

s,oe« 

i.on 

LOW 
1,1172 
1.072 

\'.vn 

ii 

.2W 
,2M 

l.»l 
1,208 

1,W< 

i 

TI7 

2!  Ml 
1,M» 
1,2B2 

i.s4e 

i 

I.SM 
1,S4T 

i;m7 

1,MT 

;si7 

.711 

,flai 

.421 

i 

5oTE.— Italic  Agnrv* 
MmMg  ditrharge  of , 


Indtcale  DMUlmain  Mid  tolnii 


River  at  FitirmDma  dam,  near  Phiiadtiphin,  Pa.,  fur  1906* 
(Dninage  ana.  l.UOaqaara  miles.] 


Dl«li.iBeln«™nd-leM. 

Run-Off. 

Minimum. 

MeftD. 

X'L^' 

Dcplh  In 

7.810 
16,200 

IS 

B,71»0 

l.«0 

liaw 

1^410 

i:B 

2410 
2:780 

i:| 

1.510 
1.400 
1.890 

.71 

.0» 
.45 
.882 
.8M 

:S 

.729 

.984 

1.1s 

27,000 

'■- 

PeBKIOHBN  CBBEK   AT  FREDERICK,   PA. 

Measurements  of  this  creek  were  begun  on  August  20,  1884.  The 
station  is  located  at  Frederick,  about  12  milcpt  above  the  moutb,  and 
1I30  above  two  large  tributaries  known  as  West  Swamp  Creek  and 
Northeast  Branch  of  Perkiomen.  Both  of  these  tributaries  have  been 
measured,  the  first  at  Zieglerville  and  the  second  at  Schwenkville. 
IV  records  of  daily  discbarge  for  1906  have  been  furnished  by  John 
£.  Codmao.  The  conditions  at  the  station  are  described  in  Water- 
Sapply  Paper  No.  166,  page  93,  where  are  given  also  refereneew  to 
publioittoas  that  cootain  data  for  previous  years. 
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STTRFACE  WATER  SUPPLY,  1906, 


Daily  discharge,  in  tecond-feel,  of  Perkiomen  Creek  at  Frederick,  Pa.,  for  190^ 


Day. 

Jan. 

]M>. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.... 

161.6 

1K.0 

196.0 

8M.0 

119.5 

146.0 

91.6 

62.5 

57.2 

55.5 

281.6 

2.... 

m.5 

ia8.5 

1V8.e 

2f7.0 

118.0 

124.0 

78.6 

66.0 

41.4 

42.4 

163.0 

8.... 

161.0 

U7.« 

e,i]&.4> 

•288.0 

11&.0 

Ifl&O 

91.5 

1.889.3 

88.3 

47.8 

113.5 

4.... 

l,Blt,0 

1QB.« 

i,«i4.4 

2B7.0 

U1.6 

88.6 

ai.s 

1,690.5 

45.8 

51.9 

76.6 

5 .... 

648.8 

92.0 

567.6 

200.0 

102.0 

75.0 

193.5 

241.5 

44.3 

213.5 

61.0 

6.... 

356.0 

92.0 

882.5 

212.0 

104.0 

75.0 

112.2 

93.0 

42.7 

197.5 

58.0  ' 

7.... 

180.8 

8S.0 

818.6 

202.0 

116.5 

82.5 

83.5 

101.5. 

42.7 

77.0 

58.0 

8.... 

193.0 

86.0 

811.0 

176.0 

114.5 

89.5 

71.0 

88.5 

42.7 

58.0 

58.0 

9.... 

178.0 

106.0 

301.5 

1.190.4 

113.5 

82.0 

67.5 

106.5 

34.5 

58.0 

58.0 

10.... 

192.0 

121.0 

262.5 

s,oe6.6 

117.5 

79.6 

71.5 

106.0 

26.3 

58.0 

46.7 

11.... 

171.0 

110.0 

228.5 

687.3 

105.5 

76.0 

67.5 

84.0 

26.  a 

50.9 

28.7  i 

12.... 

218.6 

104.5 

203. 0 

422.0 

96.0 

63.0 

59.0 

71.0 

90.2 

43.7 

75. 0 

18.... 

814.2 

117.5 

178.0 

826.5 

83.5 

51.9 

54.9 

58.0 

£92.0 

42.2 

83.5  1 

14.... 

244.6 

170.2 

168.0 

276.0 

75.0 

t8.S 

59.5 

65.0 

91.8 

35.8 

63.5  ' 

15.... 

257.0 

217.5 

168.0 

2.538.3 

76.0 

60.7 

93.0 

48.9 

48.7 

38.3 

63.5 

16.... 

681.0 

172.0 

188.0 

1.109.6 

76.5 

64.8 

55.3 

44.7 

40.6 

45.8 

75.0 

17.... 

452.0 

144.0 

196.0 

431.0 

71.5 

69.0 

46.8 

40.6 

80.9 

38.4 

79.5 

18.... 

290.0 

104.5 

140.0 

332.5 

68.0 

775.2 

62.5 

89.1 

30.9 

36.3 

294.7 

19.... 

252. 5 

128.5 

166.0 

286.5 

64.0 

9,196.9 

61.4 

35.8 

45.6 

47.3 

778.5 

20.... 

216.0 

224.7 

188.0 

202.0 

58.0 

441.5 

51.3 

t8.6 

40.9 

153.4 

263.0 

21.... 

154.5 

1.498.1 

178.0 

227.5 

54.9 

232.0 

51.9 

63.6 

26.3 

240.^5 

200.5 

22.... 

168.5 

t,l6S.S 

157.6 

203.5 

54.3 

801.5 

51.9 

88.0 

30.9 

202.0 

221.2 

28.... 

249.0 

480.7 

129.0 

195.0 

51.3 

247.0 

43.3 

60.4 

33.0 

148.0 

184. 2 

24.... 

688.8 

828.0 

138.5 

190.0 

45.8 

248.0 

83.2 

83.2 

28.6 

121.5 

128.2 

26.... 

812.0 

602.8 

118.5 

170.0 

50.0 

177.5 

83.2 

49.3 

42.1 

609.0 

88.0 

20  .... 

214.0 

599.8 

153.5 

157.0 

U.9 

124.0 

46.3 

46.7 

70.9 

352.5 

75.0 

27.... 

188.0 

258.0 

1.379.2 

143.0 

51.2 

106.0 

46.8 

77.7 

34.0 

191.5 

75.0 

28.... 

492.7 

182.0 

1.999.8 

129.0 

l,a6U.6 

99.0 

S8.6 

170.7 

26.3 

132.5 

75.0 

*9  •  ■  •  > 

286.0 
190.0 
168.0 

1,206.0 
580.6 
745.5 

117.6 
119.5 

1,543.3 
299.3 
183.0 

85.5 
92.6 

63.8 

101.5 

98.0 

lll.O 
71.0 
62.5 

26.3 
26.3 

119.5 
106.0 
109.5 

60.4 

80 

44.7 

81 

5 

i ' 

Note.— Italic  figures  indicate  maximum  and  minimum. 

Monthly  discharge  ofPerkiomen  Creek  at  Frederick,  Pa.,  for  1906. 

[Drainage  area  152  square  miles.] 


Month. 


January 

Febniary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,510 

2,170 

4,060 

8,030 

1.860 

2.200 

422 

1,690 

292 

509 

778 

3.360 


4,060 


Minimum. 


138 
86.0 

118 

118 
44.9 
48.3 
88.6 
28.6 
26.3 
33.5 
28.7 
44.7 


26.8 


Mean. 


317 
311 
555 

480 
196 
216 

83.8 
170 

49.8 
116 
131 
287 


248 


Run-ofF. 


Sec. -ft.  per 
sq.  mile. 


2.09 
2.05 
3.65 
3.16 
1.30 
1.42 
.551 
1.12 
.328 
.763 
.862 
1.89 


1.60 


Dep 
inc 


WI8SAHICKON   CREEK   NEAR   PHILADELPHIA,    PA. 

Wissahickon  Creek  is  the  principal  stream  draining  into  Sehuyl 
River  from  the  north  below  Perkiomen  Creek.  The  records  of  di 
discharge  for  1906,  as  furnished  by  John  E.  Codman,  are  given  in 
following  table: 


DELAWABE  BIVEB  DRAINAGE  BASIK. 
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Marge,  m  teccmd-feH,  of  Wmahidum  Creek  near  Philadelphia^  Pa.,  for  1906, 

[Dimlna^  area,  M.6  iquare  milet.] 


D*y. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

68.8 

41.8 

41.8 

157.5 

68.3 

54.7 

54.2 

33.7 

St.S 

178.0 

61.5 

16.8 

92.3 

26.1 

1.010.5 

102.0 

56.9 

9.3 

U7.S 

22.3 

Ultl.9 

96.9 

52.3 

7.3 

215.3 

22,3 

TOb.! 

102.0 

48.6 

7.0 

July. 


1    181.7 

21.7 

91.7  ! 

111.2 

tl.7 

142.0 

105.4 

84.8 

141.5 

82.1 

09.3 

131.5 

68.4 

93.6 

121.3 

63.8 

95.9 

114.6 

101.9 

95.9 

104.4 

128.2 

187.8 

95.3 

152.4 

386.8 

93.6 

161.3 

un.7 

98.6 

137.0 

128.3 

91.3 

128.1 

89.5 

79.8 

111.2 

?2.9 

77.5 

102.7 

57.4 

86.7 

97.6 

62.8 

104.9 

101.0 

101.9 

114.5 

106.1 

289.0 

102.6 

89.5 

89.5 

95.3 

68.4 

89.5 

89.0 

63.8 

140.5 

99.8 

62.8 

221.9 

136.3 

99.1 

88.4 

499.6 

105.7 

66.9 

334.7 

148.9 

156.5 

81.1 

129.7 

47.8 

185.1 

98.7 

91.2 

91.3 

etH.7 

598.0 

197.5 
166.2 
140.3 
114.6 
475.6 

205.0 
140.0 
131.5 
123.1 
118.0 

112.9 

109.5 

111.0 

95.9 

91.3 

84.4 
79.8 
77.5 
75.2 
7t.9 


46.8 

18.7 

19.3 

8X7.9 

219. 4 


4K.6 

10.0 

72.9 

47.3 

13.2 

72. 9 

44.6 

13.  :> 

63.8 

44.6 

16.9 

47  4 

44.6 

17.4 

47.4 

41.9 

10.2 

47.4 

37.8 

7.0 

23.8 

35.0 

7.7 

16.0 

32.3 

6.3 

15.  4 

29.6 

5.2 

15. 8 

28.2 

229..2 

19.  2 

2H.2 

236.5 

205. 5 

22.2 

848.1 

191.9 

fl.6 

1,096.5 

42. 5 

22. 2 

213.7 

18.9 

22.8 

148.7 

69. 9 

22.8 

158.0 

115.4 

22.8 

219.0 

58.8 

22.8 

323.7 

Zi.  '1 

22.8 

140.3 

12.  7 

22.8 

IM.S 

11.7 

64.4 

70.2 

r^.  1 

lh8.9 

59. 2 

47.  6 

148.9 

M.6 

57.  3 

22.8 

G».  7 

io»;.  1 

fA.l 

H.'J.  0 

m  drained  out  and  obneryations  discontinued  after  July, 
inimum. 


Italic  flfnirf'8  indicate  maxi- 


ihly  discharge  of  Wi$sahickon  Creek  near  Philadelphia j  Pa. ,  for  190*). 

[Drainage  area,  64.6;M]uare  miles.] 


Month. 


Dificharge  In  Hecond-feot. 


Rim-olT. 


1                 1 
Maximum.  {  Minimum,  i 

1                    1 

Mean. 

8ec. 

-ft.  per 
mile.    , 

Depth  in 
inc'heH. 

438 

39.1  i 

Ill 

1.72 

1.98 

418 

21.7  ; 

109 

1.69 

1.76 

1,120 

32.3  1 

1M.4 

1.46    1 

1.6M 

629 

72.9  1 

162 

2.51    1 

2.80 

149 

21.6  ] 

44.9 

.695  ' 

.W) 

1,100 

3.1  1 

139 

2.15    , 

2.  40 

888 

11.7 

88.1 

1.36 

l.o7 

INDEX. 


A.  Ptige. 

MnovlMiiments  and  cooperation 16 

^toot,  dpflnitlon  of 4 

B. 

*n«wi,  H.  K.,  work  of 1 

■«>«Mboiy,  N.  J. 
Voiconetonj?  River  nearT 

dacriptlon 64 

discharge 69 

discharge,   monthly 66 

gage  heigbta 65 

rating  table 66 

^*P.  H  H..  worls  of 1 

»<Jbrook,  N.  J. 
'Uritan  River  at  : 

description 67 

discharge   67 

diacharge,  monthly 68 

gage  heights 67-68 

rating  table 68 

rt,  N.  Y. 
^ooalc  River  at : 

description 21 

discliarge  ._ 21 

discharge,  monthly 23 

gage  heights 22 

rating  table 22 

r. 

'  station,  figure  showing 10 

sill  Creek  at— 

8<Hith  Cairo,  N.  Y. : 

description 36 

discharge 36 

gage  heights 36 

^m,  N.  J. 

^asaic  River  near : 

description 48 

discharge 48 

discharge,  monthly 40 

gage  heights 48 

rating  table 49 

an,  N.  Y. 

*rl8kany  Creek  at: 

description 25 

discharge 25 

gage  heights 25 

itatlon.  methods  of. 13-16 

ration  and  acknowledgments 16 


Corinth.  N.  Y.  Page. 
Hudson  River  at : 

discharge 44 

Covert,  C.  C,  work  of. 1 

Creeklocka,  N.  Y. 

Delaware  and  Hudson  Canal  at : 

description 41 

discharge,  daily^ 42 

discharge,  monthly 42 

Current  meters,  classes  of 10 

methods  of  using 10-11 

plate  ahowing lo 

Current-meter  station,  view  of 10 

Curves   (area,  discharge,   and   veloc- 
ity)  figure  showing l.** 


I). 


Definitions  of  terms  used 3-4 

Delaware  and  Hudson  Canal  at — 
Creeklocka,  N.  Y. : 

description 41 

discharge,  dally 42 

discharge,  monthly 42 

Delaware  River  at — 
Riegelsville,  N.  J.  : 

description 03 

discharge ♦».•{ 

gage  heights ♦53 

Lambertvllle,  N.  J.  : 

description    ^'A 

dischar^o  _    .._        *>4 

gage  heights    ..    ._ ♦»4 

l>elaware  River  (KaHt  Branch)  at- 
llancock.  N.  Y.  : 

(leHcrlptlon <»l 

dlHcharge  _  .  ._.    <12 

dlBcharjfo,  monthly (>.*{ 

gage  hel^htK 02 

rating  talile __  02 

Delaware  River  « West  Branch)   at-- 
Ilancm'k.  X.  Y.  : 

deHcription Oo 

discharge .  oo 

discharge,  monthly 01 

gage  heights  __. <U) 

rating  table 01 

Delaware  River  basin  : 

description 50 

Discharge,  measurement  and  compu- 

totion  of 13-16 

1^ 
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IKDEX. 


Perklomen  Creek  at — 
Frederick,  l>a. : 

deflcrlption 60 

discharge,  dally - 70 

discharge,  monthly 70 

Philadelphia,  Pa. 

Schaylkill  River  near : 

description 68 

discharge,  daily 68-69 

discharge,  monthly 60 

Wissahlckon  Creek. near: 

description 70 

discharge,  dally 71 

discharge,  monthly 71 

Pluckemln.  N.  J. 

Raritan  Rlyer    (North   Branch) 
near: 

description 53 

discharge 63 

discharge,  monthly.^ 55 

gage  heights -  54 

horsepower 55-56 

rating  table 54 

I'oint  Pleasant,  Pa. 

Tohickon  Creek  ab: 

description 66 

discharge,  dally 66 

discharge,  monthly 67 

Prattsville,  N.  Y. 

Schoharie  Creek  at : 

description 32 

discharge : 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Price  current  meter,  view  of 10 

R. 

Ramapo  River  near — 
Mahwah,  N.  J. : 

description 49 

discharge,  monthly 51 

gage  heights 50 

rating  table 50 

Raritan  River  at — 

Boundbrook,  N.  J. : 

description 57 

dlKchargc 57 

discharge,  monthly 58 

gage  heights. 57-58 

rating  table 58 

Finderne,  N.  J. : 

description 50 

dl»charge 56 

discbarge,  monthly 57 

gnge  heights 56 

rating  table 57 

Raritan  River  (North  Branch)  near — 
IMuckemin,  N.  .T. : 

description 53 

discharge 53 

discharge,  monthly 55 

gage   heights 54 

horsepower 55-56 

rating  table 54 


■>•*•- 

-w*. 


Raritan  River  (South  Branch)  at —    P 
Stanton,  N.  J. : 

description 

discharge 

discharge,  monthly.,^ 

gage  heights .^ 

rating  table. 

Raritan  River  basin : 
description 

Rating  curves,  constnKftURT'bf 

Rating  tables,  construction  of 13 

RIegelsville,  N.  J. 

Delaware  River  at : 

description 

discharge 

gage  heights 

Rondout  Creek  at — 
Rosendale.  N.  Y. : 

description 

discharge 

discharge,  monthly 

gage  heights. 

rating  tables 

Rosendale,  N.  Y. 

Rondout  Creek  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 

Rossman,  N.  Y. 

Kinderhook  Creek  at : 

description 34 

discharge 

gage  heights 

Run-off,  computation  of 13 

Run-off  In  inches,  definition  of 


S. 


Sacondaga  River  at — 
Northville,  N.  Y. : 

discharge 

Schoharie  Creek  at  or  near — 
Middleville,  N.  Y. : 

discharge 

l*rattsville,  N.  Y. : 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Schoharie  Junction : 

discharge  . 

Schoharie  Junction,  N.  Y. 
Schoharie  Creek  near : 

discharge 

Schuylkill  River  near — 
Philadelphia,  Pa. : 

description 

discharge,  daily (y: 

discharge,  monthly 

Second -feet   per  square  mile,   defini- 
tion of 

Second-foot,  definition  of 


nn>EX. 
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ttliook  Creek  at —  Pa«e. 
Bownan.  N.  Y. : 

descripUon 34-35 

discharge 35 

fraiire  belgbts 35 

on.  N.  Y. 
opas  Or«ek  at : 

deffcriptlon 36-37 

diacliarge 37 

diseharge.  monthly 88 

Ka^re  tiefghts 37 

rating  table 38 

vllle.    >J.  J. 

avrare  Hlver  at : 

<l«'Horlption : 64 

dlsctiarge 64 

Jfa«?e    belghta 64 

alls,    N.  Y. 

t»*wlc    niver  at : 

deaerlptlon 23 

^Beliarge.  daily 23 

d*aoliarge,  monthly 24 

M. 

h.  X.  ,T. 

imnpo    River  near : 

^^^crlptlon 49 

^i«charge.  monthly 61 

*^Ke  heights 50 

"•atlng  table 50 

inlCBvliie^  ^   Y. 

lodson  r;,^^,.  ^^ . 

^*«criptlon 20 

discharge,  dally 20 

,  ^i»charge,  monthly 20 

llevllle,  X,  Y. 

Schoharie  Creek  at  : 

^Urharge 44 

^^^^.  N.  J. 

^**^Ic  River  at : 

^description 45 

<)l8charge 45 

discharge,  monthly 47 

gage  heights 46 

horsepower 48 

rating  table 46 

'*  inch,  definition  of 4 

^''^f  Ulver  at— 

^nabach  Ferry  Bridge,  N.  Y. : 

description 24 

discharge,  daily 24 

discharge,    monthly 25 

Little  Falls.  N.  Y. : 

description 23 

discharge,  daily 23 

discharge,  monthly 24 

tlple-point  method  of  measuring 
discharge,  description 
of : 11-12 

•wnetcong  River  near — 
Bloomsbury,  N.  J. : 

description - 64 

discharge 65 


Musconetcong  River  near — Cont'd. 
Bloomsbury,  N.  J. — Continued. 

discharge,  monthly 66 

gage  heights 65 

rating  table 65 

N. 

Neshaminy  Creek  at — 
its  forka.  Pa.  : 

deacrlptlon 67 

discharge,  dally 67 

discharge,  monthly 68 

New  Hartford.  N.  Y. 

Graefenberg  Creek  near : 

description 28 

discharge,  daily 28 

discharge,  monthly 28 

Starch  Factory  Creek  near : 

description 26 

discharge,  daily 26 

discharge,  monthly 26 

Sylvan  Glen  Creek  near : 

deacrlptlon 27 

discharge,  daily 27 

discharge,  monthly 27 

North    Branch    Rarltan    River.     See 
Raritan    River    (North 
Branch). 
North ville.  N.  Y. 

Hacandaga  River  at : 

discharge 44 

O. 

Olivebridge,  N.  Y. 

Esopus  Creek  near : 

description 38-.S9 

discharge,  daily 39 

discharge,  monthly 40 

Oriskany  Creek  at  and  near — 

Coleman.   N.  Y. : 

description 25 

discharge 25 

gage  heights 25 

Walesville.  N.  Y. : 

discharge 44 

P. 

Padgett,  II.  I).,  work  of 1 

Passaic  River  at  and  near — 
Chatham,  N.  J. : 

descTiption 48 

discharge 48 

discharge,  monthly 49 

gage  heights 48 

rating  table 49 

Millington.  N.  J. : 

description 45 

discharge 45 

discharge,  monthly 47 

gage  heights 46 

horsepower 48 

rating  table 46 

Passaic  River  basin  : 

description 45 


BASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Watcx^upply  Paper  No.  202.] 

The  publications  of  the  United  States  Greological  8arvey  consist  of  (1)  Annual 
Its;    (2)    Monographs;    (8)   Professional    Pftpers;   (4)    Bulletins;    (5)  Mineral 
Tces;   (6)    Water-Supply  and  Irrigation    Pftpers;  (7)   Topographic  Atlas  of 
Uted  States,  folios  and  separate   sheets  thereof;  (8)  (geologic  Atlas  of  United 
i,  folioo  thereof.    The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  pu])lica- 
;  the  others  are  distributed  free.    A  circular  giving  complete  lists  can  Ik^  had 
m  application. 

Host  of  the  above  publications  can  be  obtained  or  consulted  in  the  following 
•mys: 

1.  A  linuteci  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  tlu^y 
an  be  obtained,  free  of  chan^  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  C'on^n^?, 
br  dtstribation. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  DocumentM,  Washington, 
D.  C,  from  whom  they  can  be  had  at  practically  cost 

4.  Copies  of  all  Government  publications  are  fumishe<l  to  the  principul  piiblii! 
Bbraries  in  the  laige  cities  throughout  the  United  States,  where  they  can  Ik"  am- 
lalted  hy  those  interested. 

The  Frofessional  Papers,  Bulletins,  and  Water-Supply  Pai)er«  treat  of  a  variety  of 
nt^iect?,  and  the  total  number  issued  is  large.  They  have  therefore  iM'en  c*hu'sifie<l 
bto  the  following  series:  A,  Economic  geology;  B,  Descriptive  f^eolo^^y;  C,  Systein- 
ilic  geology  and  paleontology;  D,  Petrography  and  mineralogy;  K,  (Chemistry  an<l 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrij^tion;  J,  Water 
iionige;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  liy<lro^raphi(r  iiivtv^ti- 
ptions;  N,  Water  power;  O,  Undeiiground  waters;  P,  Hydroj?rai)lii(^  progress  reiKirtn; 
Qt  Fuels;  R,  Structural  materials. 

Serisr  P. — The  hydrogrmphic  progress  reports  contain  the  results  of  st  ream  mea.<4urcin('ntM.  A  nfM  irt 
fe  isMit^  for  every  calendar  year,  containing  the  results  of  data  eolloctcd  during  thnt  year.  TImsc 
Mporu  were  fint  published  as  a  part  of  the  Director's  annual  report  or  us  u  hulletin  ;  th(>y  ur«>  now 
|rt>li^hed  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  yearx.  of  the  ptiMications 
Mntaining  the  progress  reports  of  stream  measurements  (*  means  out  of  stoclc).  A  detaihrd  index 
if  these  reports  (1888-1908)  is  published  as  Water-Supply  Paper  No.  119. 

ISMi.  Tenth  Annual  Report,  Part  II*. 

18A9.  Eleventh  Annual  Report,  Part  II* 

1H90.  Twelfth  Annual  Report,  Part  II* 

\mi.  Ttiirteenth  Annual  Report.  Part  III*. 

1992.  Fourteenth  Annual  Report,  Part  II*. 

1898.  Bulletin  No.  131*. 

18M.  Bulletin  No.  131*;  Sixteenth  Annual  Report,  Part  II*. 

IW).  Bulletin  No.  140*. 

1^(96.  Water-Supply  Paper  No.  11*;  Eighteenth  Annual  Report.  Part  IV*. 

lft?7.  Water-Supply  Papers  Nos.  15*  and  16*;  Nineteentli  Annual  I^eport,  Part  TV*. 

1jW8.  Water-Supply  Papers  Nos.  27*  and  28*;  Twentieth  Annual  Report,  Part  IV*. 

1W9.  Water-Supply  Papers  Nos.  85*,  36*,  87*,  38*,  and 39*:  Twenly-flrMt  Annual  ReiKjrt,  Part  IV*. 

1900.  Water-supply  Papers  Nos.  47. 48,  49,  60,  51,  and  62;  Twenty-seeond  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Noh.  65*  and  75*. 
West  of  Mississippi  River,  WateiHSappiy  papers  Nos.  66  and  75*. 


II  8EBIES   LIST. 

1902.  EMt  of  MlaaiMippi  River,  Water^apply  ?apen  Nos.  82  and  88. 

West  of  MiMiMippl  River,  Water-Supply  Papers  Nos.  84  and  85. 
1908.  East  of  MiasisBippi  River,  Water-Snpply  Papers  Nos.  97  and  96. 

West  of  MiasiaBippl  River,  Water^upplj  Papers  Nos.  99  and  100. 

1904.  East  of  MiasisBippi  River,  Water-Supply  Papers  Nos.  124, 125. 126, 127, 128.  ai 
West  of  MiasiaBippi  River,  Water-Supply  Papers  Nos.  180, 181, 182, 133, 134,  a 

1905.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  165*,  166*  167, 168*.  169 
West  of  MiasiaBippi  River,  Water^upply  Papers  Nos.  171, 172*,  178*.  174. 175* 

1906.  East  of  MisBissippl  River,  Water-Supply  Papers  Nos.  201, 202, 203. 204,  205.  20 
West  of  MisBisBippi  River,  Water-Supply  Papers  Nos.  207,  206,  209, 210, 211.  2 
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FACE  WATER  SUPPLY  OF  THE  MIDDLE  ATLANTIC  STATES, 

1»0().'' 


N.  C.  Grover, 
District  hydrographer,^ 


INTRODUCTION. 

SCOPE   OF   WORK. 

le  water  supply  of  the  United  States  is  of  more  importance  to  tlie 
ind  pursuits  of  the  people  than  any  other  natural  rc^source.  In 
irid  States  the  limit  of  agricultural  development  is  doterminod  by 
amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
itry  the  increase  in  the  population  of  cities  and  towns  makes  ikv- 
ry  additional  water  supplies  for  domestic  and  industrial  uses,  in 
uring  which  both  the  quantity  and  the  quality  of  the  wat(T  that 
be  obtained  must  be  considered.  The  location  of  nianufacturinji: 
its  may  depend  largely  on  the  water-power  facilities  and  on  the 
•acter  of  the  water.  The  notable  advances  mad(»  in  the  electric 
smission  of  power  have  led  to  the  utilization  of  water  po\v(Ms  for 
operation  of  manufacturing  establishments,  railroads,  and  niunici- 
lighting  plants,  many  of  which  are  at  some  distance  from  the 
es  at  which  the  power  is  developed. 

he  intelligent  establishment  and  maintenance  of  enterprises  or 
istries  that  depend  on  the  use  of  water  dcMnands  a  thoi'ouj^di 
w'ledge  of  the  flow  of  the  streams  and  an  understand  in*:  of  the  con- 
ms  afFecting  that  flow.  This  knowled^^e  should  be  l)ased  on  data 
ring  both  the  total  flow  and  the  distribution  of  the  flow  throu^h- 
the  year,  in  order  that  normal  fluctuations  may  be  provided  for. 
the  flow  of  a  stream  is  variable  from  xoar  to  year,  estimates  of 
ire  flow  can  be  made  only  from  a  studv  of  observations  coverinjiC 
pral  years.     The  rapid  increase  in  the  development  of  the  water 

hi§  report  contains  Information  similar  to  Ihrtt  piibli.shi'fl  f<)rpn-vl<Mi.«.y<'jirs  un<I«'rth«'ti1I«'  "IU'i>()rt 
'ngrras  of  Stream  Measurp.mcnts." 

he  data  presented  in  this  report  have  l>ren  ('<»ll«x^t»'<l  by  Uk-hI  hy«lr<»j?rnph<'rH.  mostly  un<l«'r  tho  dinv- 
'>f  X.  C.  Grover.  Thej  ha ve "been  preparod  for  piiMicatlon  uihIct  thrdin-c'tlon  of  .I(.hn  C,  Hoyt,  and 
tancehits'been  given  both  In  lh«^  flold  and  In  th«  olVicv  by  R.  II.  U<»lstrr,  KolnTt  FolbMislK"**.  F.  F. 
«tuir,  II.  D.  Padgett,  and  J.  E.  Stewart. 
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resources  of  the  United  States  has  caused  a  great  demand  by  engine 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  genen 
realized  that  the  failure  of  many  large  power,  irrigation,  and  ot 
projects  has  been  due  to  the  fact  that  the  plans  were  made  with( 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  i 
the  length  of  time  they  should  cover  in  order  that  the  records  may 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  m 
than  one  State  this  work  does  not  properly  fall  within  the  proviiicM 
the  State  authorities.  The  United  States  Geological  Survey  I 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  sev« 
years  systematically  made  records  of  stream  flow,  with  the  vie\k 
ultimately  determining  all  the  important  features  governing  the  ^ 
of  the  principal  streams  of  the  country.  In  carrying  out  this  p 
stations  are  established  on  the  streams  and  maintained  for  a  pei, 
long  enough  to  show  their  regimen  or  general  behavior.  Whe\ 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  i 
stream,  the  work  on  that  stream  is  discontinued.  The  ordet 
which  the  streams  are  measured  is  determined  by  the  degree  of  tl 
importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stati 
distributed  along  the  various  rivers  throughout  the  United  State^ 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  { 
cipitation,  evaporation,  water  power,  and  river  profiles  were  obtai 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  p 
lished  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Pap 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  w^ 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embod 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  com 
tations  based  on  these  data  and  other  information  that  has  a  dii 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  strea 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows 

Water-Supply  mid  Irrigation  Papers  07i  surfact  water  svpply,  1906. 

201.  Surface  water  supply  of  New  England.  190(5.     (Atlantic  coast  of  New  Eng! 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  di 

ages.  1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  ( 

powder.  Patapsco,  Potomac,  James.  Roanoke,  and  Yadkin  river  drainagt^ 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1 

(^Santee,  Savannah,  Ogeechee,  and  Altamaha  riv(»rs,  and  eastern  Gulf  of  Me 
drainages. ) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  draina 

2900. 
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resources  of  the  United  States  has  caused  a  great  demand  by  engine 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  genen 
reaUzed  that  the  failure  of  many  large  power,  irrigation,  and  ot 
projects  has  been  due  to  the  fact  that  the  plans  were  made  with 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrograpliic  investigations  i 
the  length  of  time  they  should  cover  in  order  that  the  records  ma}' 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  m 
than  one  State  this  work  does  not  properly  fall  within  the  province 
the  State  authorities.  The  United  States  Geological  Survey  I 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  sevc 
years  systematically  made  records  of  stream  flow,  \vith  the  view 
ultimately  determining  all  the  important  features  governing  the  f 
of  the  principal  streams  of  the  country.  In  carrying  out  this  p 
stations  are  established  on  the  streams  and  maintained  for  a  per 
long  enough  to  show  their  regimen  or  general  behavior.  Whei 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  i 
stream,  the  work  on  that  stream  is  discontinued.  The  order 
which  the  streams  are  measured  is  determined  by  the  degree  of  tl 
importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stati 
distributed  along  the  various  rivers  throughout  the  United  States 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  p 
cipitation,  evaporation,  water  power,  and  river  profiles  were  obtaii 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  p 
lished  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Pap< 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  wa 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embod 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  com 
tations  based  on  these  data  and  other  information  that  has  a  dir 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  strea 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows 

Water-Supply  and  Irrigation  Papers  on  surface  water  svpply,  1906. 

201.  Surface  water  supply  of  New  England,  190(5.     (Atlantic  coaet  of  New  Eng] 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  D(^lawaro  river  di 

ages,  1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States.  1900.     (Susquehanna,  ( 

powder,  Patapsco,  Potomac,  James.  Roanoke,  and  Yadkin  river  drainages 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  Staters.  1 

(Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  ^^e 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  draina 

1906. 
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2D6.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1006. 
397.  Surface  water  supply  of  the  upper  Mississippi  Riv(»r  and  Hudson  F^ay  drainages, 

1906. 
208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 
309.  Surfiace  water  supply  of  the  lower  western  Mississippi  River  <lrainagc,  1906. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Orande  drainages, 

1906. 

211.  Surfa<*e  water  supply  of  the  Colorado  River  drainage  al>ove  Yuma,  1IK)6. 

212.  Surface  water  supply  of  the  Great  Basin  drainage.  190<). 

213.  Surface  wat<»r  supply  of  California,  1906.     (The  Great  Basin  and  Pacitic  Ocean 

drainages  in  California  and  Colorado  River  drainage  below  Yuma. ) 
2H.  Surfa<-e  water  supply  of  the  North  Pacific  Coast,  1906. 

The  records  at  most  of  the  stations  discussed  in  tlieso  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such  records 
up  to  and  inchiding  1903  has  been  pubHshed  in  Water-Supply  Paper 
Xo.  119.  The  following  table  gives,  ])y  years  and  primary  drainage 
basins,  the  numbers  of  the  papers  on  surface  water  supply  publislied 
from  1901  to  1906: 

SumfMrsof  Water-supply  Papers  containing  results  of  stream  measurements,  19()l-1900ji 


11)01.     1902.  .  nK):i.  '  1904.     19a'>.  '  100(i. 


'  No.     Xo.      .\o.  ;   So.     yo.     y<i. 
AtUntIc  coast  of  New  England  drainage '{    llVj!    K2        H7  ;    124       Hi5        201 

Hudson.  PassaLc.  Raritan,  and  Delaware  river  drainages !|    'J;')  [82       97'    12.'>      liU>       202 

Sosqiiehanna.  Gunpowder,  Patapsco,  Potomac,  James,  Koa-   f  iiT)  H2  07   I  ,.i«-  u-  Kft 

noke.  and  Yadkin  river  draina«ee I  7't  S-i  ys   f  '-^'  ''  -^'^ 

Stntee.  Savannah.  Ogeechee.  and  Altamaha  rivers  and  eastern  j  (>.'>   I  „..  ,.o  i  ,.,-  ,, ,.  .w.< 

Gulf  of  Mexico  drainages \  7,^|  ^^  '^  ^  ^-'  ''*^  "^'^ 

Ohio  and  lower  eastern  Mississippi  river  drainages i  j    -"   >    s.'<        <w      12S      mo        20.') 

G neat  Lakes  and  St.  Lawrence  River  drainages i      tio        Ki        97  ,     129      170        JOr. 

Hndaon  Bay  and  upper  eastern  and  western  Mississipp:  River   I    [Jj!        JJ]J       JJJJ   I  12S   I  |,j        .^p 
drainages ,J    ^^J        ^.       kw   f  l'«»   ^ 

Missouri  River  drainage '■[    'JJ-I   j-    S4  '      W   \  jifj    [•172        20s 

Meramec.  Arkansas,  Red,  and  lower  western  Mississippi  rivor   i    ***>  I    wi  i      i^^      lu       i'^        ->t)<» 
draina^s \    7.')   f  " 

Wertem  Gulf  of  Mexico  and  Rio  Grande  drainages !    'J*-'   !    S4  '      w      1  :r2       171        lMO 

Colorado  River  drainage,  above  Yuma j    l;|   !     s.'»       KM)       l.u       17.'.        I'll 

Tlw  Grpat  Basin  drainage |    '-"V   [    s.')       kmi       vx\       17<.        212 

Thp  Great  Basin  and  Pacific  Ocean  drainages  in  Ciilifoniia.  and    i    in.   j      .  ,—        .,,.. 

Colorado  River  drainage,  below  Yuma I    7:.   |       '       "*"       '  ^'       ^"         '^'^ 

North  Pacific  Coast  drainage |    'JV   j    s.*)      km)      \:v,      17.h        lM4 

*  Reports  containing  data  for  years  prior  to  190l  an-notrd  in  thf  scries  li^t  nt  thrcnij  of  this  impcr 

DEFINITIONS. 

The  volume  of  water  flovvincr  in  a  streaiu — the  "run-ofr"  or  "dis- 
charge"— is  expressed  in  various  terms,  (»ach  of  which  has  Ix'conie 
associated  with  a  certain  class  of  work.  These  terms  mav  he  divichHl 
into  two  groups:  (1)  Those  which  represent  a  rate  of  fh)w,  as  second- 
f^et,  gallons  per  minute^  miner's  induvs,  and  run-ofT  in  second-feet  pe" 
square  mile,  and  (2)  those  w^Jiich  represent  the  actual  c\ua\\V\\.\  o\  ^^svV^\ , 
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as  run-off  in  depth  in  inches  and  acre-feet.     They  may  be  defined  hb 
follows: 

"  Second-foot ''  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  '*  miner^s  inch"  is  the  quantity  of  water  that  passes  through  an 
orifice  1  inch  square  under  a  head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  ied 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPLANATION    AND    USE    OF   TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1 .  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  nm-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  avaDable. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
the  changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  name  of  the 
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irdrographer,  width  and  area  of  cross  section,  gage  height,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
aiiface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
t&ken  each  day.  The  gage  height  given  in  the  table  n^prosents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  chita 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
Survev  are  based  on  the  data  available  at  the  time  thev  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data 
ire  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  dewed. 

In  the  table  of  monthly  discharge  the  column  headed  ^^Maxinuiin" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  liigh- 
cst,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  liavo 
been  short  periods  when  the  water  was  higher  and  the  corn^sponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  coluinn 
of  ''Minimum"  the  quantity  given  is  the  mean  flow  for  th(»  dny  whvu 
the  mean  gage  height  was  lowest.  The  column  headed  ''M(nin"  is 
the  average  flow  for  each  second  during  the  month.  I'pon  this  the 
computations  for  the  remaining  columns,  which  are  defined  on 
page  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preHminary  estimates. 
In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
flow  is  of  primary  importance.  Therefore  for  the  prineipal  stations 
tables  have  be«n  prepared  showing  the  horsepower  that  can  he  devel- 
oped at  various  rates  of  flow,  and  the  length  of  time  that  these  rates 
of  flow  and  the  corresponding  horsepower  are  available*.  These 
tables  have  been  prepared  on  a  basis  of  SO  per  cent  eflieien(  v  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  giv^en  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  sufiicient  significant  figures  have  becMi  used  so 
that  the  percent^e  of  error  in  the  tables  will  not  in  general  exceed  1 
per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  sUde  rule,  Crelle's  tables,  and  computation  mae\v\i\e^  VvvLve 
been  generally  used. 
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In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
Tliis  accuracy  depends  on  the  general  local  conditions  at  the  gigiig 
stations  and  the  amount  of  data  collected.  Every  effort  possible! 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  higk 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considend 
better  to  publish  rough  values  with  explanatory  notes  rather  thiuiM 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicit- 
ing  the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow,  ii 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  inf 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  aoe- 
rate  to  within  5  per  cent;  good,  to  mnthin  10  per  cent;  fair,  to  witkii 
15  per  cent ;  approximate,  to  within  25  per  cent. 

COXVEXIEXT   EQUIVALENTS. 

Followintr  is  a  table  of  convenient  equivalents  for  use  in  hydrauii 
computations: 

1  .-^H  ond-f.xjt  i-iinixU  40  California  miner's  inches  i^law  of  Mart^h  2}.  1<101-. 
1  .'•••<on(l.fi,<,i  c^iuals  AHA  (.'olorado  miner's  inches. 
1  MMon(|.f,H,t  «-<|ual.<  40  Arizona  miner's  inches.' 

1  H<oiuI-f<H>t  w|ual.<  7.48  I'nittxi  States  gallons  per  second;  equals  448.8  gallow 
iiiiuiiN •;  <(iual.<  «;4<i.272  gull«ins  for  one  day. 

1  HToiid-f.H.t  <'rjiial.-  «;.23  British  imperial  gallons  per  second. 

1  H<  ninI-i,H»i  i(,r  nut'  vf-ar  <uv«*rs  1  srjuare  mile  1.131  feet  or  13.572  inches  d«p. 

I  M-rond-i.H.t  f,,r  ,,i„.  y«-ar  (•<|ual.«*  31.5:5(5.000  cubic  feet. 

1  .-<*<(iiirl-i,M>t  <*<jual<  alxMit  1  arrc-inch  per  hour. 

1  H«oii.l-i,Hii  |Mr  iiiw  day  covers  1  s^juare  mile  0.03719  inch  deep. 

1  rt'(nu<\-iiH,[  fur  r.rif  2S-day  month  covers  1  square  mile  1.041  inches  deep. 

1  X'CitUil  f.H.f  i,,r  MIL'  L>9-(iay  inontli  rovers  1  square  mile  1.079  inches  deep. 

1  .-«M  ond-f.H.t  f,,r  .iin-  ;iO-(iay  month  covers  1  square  mile  1.116  inches  deep. 

1  .-••«on«l-i<H,t  for  (.nr  31-day  month  covers  1  square  mile  1.153  inches  deep. 

J  .'•«'«(.iMl-i«H,t  inr  nin'  day  w|uals  1.08:5  acri»-fe<»t. 

1  j-«M«.nil-frK)t  lor  (.nc  2s-day  month  c<|uals  55.54  acre-feet. 

1  HMon«l-f<H.t  lor  oiM'  20-day  month  c<juals  57.52  acn*-feet. 

1  sccond-f«Mit  for  one  :50-day  montli  i^pials  50.50  acn>-feet.  ; 

1  .«c<ond-f.M,t  fnr  nui'  :n-day  niontli  c<juals  r,1.49  acre-feet.  \ 

\00  Califr.rnia  niin.rs  inclw-s  cipial  1^.7  I'nittxl  States  gallons  per  wnnrnd.  I 

KM)  California  miner's  inch«*s  «Mnial  OiJ.O  Colorado  miner's  inches.  i 

KM)  California  miners  in<h<-s  for  one  day  ef|ual  4.96  acre-feet. 

1(H)  Colorado  miner's  inches  equal  2.(iO  secoml-feot.  ^ 

100  Colora<lo  miner's  inchc-*  espial  10. o  Cnitetl  Static  gallons  per  se<Nmd. 

KX)  Colorado  min<-r's  inch*-*  e<iiial  104  California  miner's  inches.  i 

100  Colorado  miner's  inch(>s  for  (me  day  (H^iual  5.17  acre-feet. 

100  l'nite<l  States  gallons  i)er  minute  e^iual  0,223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  t»f|ual  0.442  acr(v-f()ot. 

1.000.000  Unit(xi  States  gallons  per  day  e<iual  l.o.')  stHond-fei^t. 

l.(X)0,000  United  States  gallons  equal  3.07  acre-iWi. 

1.000,000  cubic  feet  equal  22.95  acn»-fc»«»t. 
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1  icr^f4X»t  equals  325,850  gallons. 

1  incli  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  eqiials  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

Imile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  toe  equals  0.4047  hectare. 

licre  equals  43,5(50  square  feet. 

licrc  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

I  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-f(X)t. 

ihorsepr»wer  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  f(K»t. 

\\  hoTjv»power  equal  about  1  kilowatt. 

Tu  calculate  water  pt)wer  quickly:  -  -*"  *—,?  .  — '^^^  =not  liornepowcr  on  water 
lH»eel.  realizing  80  per  (*ent  of  theoretical  power. 

FIELD    METHODS    OF   >IEASUR1NG    STREAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for 

.  publication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (llydro- 

gnphic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of  Stream 

■^Measurements).     In  order  that  those  who  use  this  report  may  rcad.'ly 

become  acquainted  with  the  general  methods  employed,  the  following 

brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  i)hysic'al  eoiulitions, 
into  thre«  classes:  (1)  Those  with  pennanent  beds;  (2)  those  ^vith 
beds  which  change  only  during  extreme  low  or  high  wat(»r;  and  (M) 
those  w4th  constantly  shifting  beds.  In  determining  the  daily  How 
q)ecial  methods  are  necessary  for  each  class.  The  data  on  whiclithe 
determinations  are  based  and  the  methods  of  coHeeting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  tlie  flow  of  open- 
chamiel  streams:  (1)  By  measurements  of  slope  and  cross  section 
Mid  the  use  of  Chezy's  and  Kutter^s  formulas:  (2)  hy  means  of  a  weir, 
(3)  bv  measurements  of  the  velocity  of  the  curnMit  and  of  the 
^rea  of  the  cross  section.  The  method  ehosen  for  any  ease  depends 
on  the  local  physical  conditions,  the  degree  of  aceiiracy  desued,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  nuihod. — ^Much  information  has  been  collected  relative  to  the 
coefficients  to  be  used  in  the  Chezy  formula,  v  =  cy/Ifs,  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
°^iinng  the  values  of  the  coefficient  n  which  appears  iVveTevw.    T\\^ 
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results  obtained  bj'  the  slope  method  are  in  general  only  roughly 
approximate^  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n  to  be  used  in  Kutter's  formula.  Th 
most  common  use  of  this  method  is  in  estimating  the  flood  discharge 
of  a  stream  when  the  only  data  available  are  the  cross  section,  the 
slope  as  shown  bj"  marks  along  the  bank,  and  a  knowledge  of  the  geu- 
eral  conditions. 

]Veir  method, — ^When  funds  are  available  and  the  conditions  m 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best  facili- 
ties for  determining  flow.  If  dams  are  suitably  situated  and  con- 
structed, they  may  be  utilized  for  obtaining  reliable  measurements  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  hei^tof! 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (H 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  absl^l 
ments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  lefd] 
crests  which  are  kept  free  from  obstructions  caiised  by  floating  lopj 
or  ice;  {e)  crests  of  a  type  for  which  the  coefficients  to  be  usedi" 
Q  =  c  b  111  J  or  some  similar  standard  weir  formula,  are  known  (ei 
Water-Supply  Papers  Nos.  180  and  20O*) ;  (f)  either  no  flashboardstf 
exceptional  care  in  reducing  leakage  through  them  and  in  recordiDg; 
their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  arouod 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  poir« 
or  navigation,  and  i)art  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  uses.  This  water  is  measured  and  added  to  that  passing  ovtt 
the  dam.  To  insure  accuracy  in  such  determinations  of  flow,  th 
amount  of  water  diverted  should  be  reasonably  constant.  Furthifr 
more,  it  should  be  so  diverted  that  it  can  be  measured,  either  by » 
weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  area 
standard  make,  or  which  have  been  rated  as  meters  under  workis| 
conditions  and  so  installed  that  the  gate  openings,  the  heads  undd 
which  th(\y  work,  and  their  angular  velocities  may  be  accurately^ 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  watl< 
should  be  such  tliat  the  determinations  of  flow  will  not  involve,  for^ 
critical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad^ 
crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  condfc 
tioiis  are  good,  the  cooperation  of  the  owners  or  operators  of  the  pW 
is  still  essential  if  reliable  results  are  to  be  obtained.  ' 


a  Wato.r-Suj>j)ly  Taiwr  No.  2iX)  repUoc^^  No.  iriO,  the  edition  of  which  has  iMea  exhausted. 
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AgHging  station  at  a  weir  or  dam  has  the  general  advantuj^e  of  con- 
^uity  of  record  through  the  period  of  ice  and  floods  and  the*  disad- 
itages  of  uncertainty  of  coefficient  to  be  used  in  the  weir  fornuila 
of  complications  in  the  diversion  and  use  of  the  water. 
Ytloclty  method. — The  determination  of  the  quantity  of  water  (low- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurement.  This  quantity  is  the  product  of  two  factoi's — 
'tie  mean  velocitv  and  the  area  of  the  cross  section.  The  mean 
Telocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of 
1wd,and  the  chaimel  conditions  at,  above,  and  below  the  <ra<xin«i:s(H't  ion. 
Tlie  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of 
the  water  surface.  The  two  principal  ways  of  measurinj^  the  velocity 
of  a  stream  are  bv  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equij)nient  of  fr«^in<r  sta- 
:  tioiLs  for  determining  discharge  by  velocity  measurements,  in  order 
\  that  the  data  may  have  the  required  degi'ee  of  accuracy.  Tlieir  <'sseM- 
btial  requirements  are  practically  the  same,  whether  the  vi'Iocity  i> 
;  detemune<l  bv  meters  or  floats.  Thev  are  located,  a>  far  as  possible, 
[  where  the  channel  Ls  straight  both  above  and  below  the  pijrin;^  .  ec- 
tion; where  there  are  no  cross  currents,  backwater,  or  \nnU\  where  the 
bed  of  the  stream  is  reasonably  free  from  large  projections  of  a  ])er- 
mtnent  character,  and  where  the  banks  are  high  and  subject  to  ovci- 
fcw  only  at  flood  stages.  The  station  nmst  be  so  far  removed  fiom 
theeffects  of  tributarj" streams  and  of  dams  or  other  artificial  obstruc- 
tions that  the  gage  height  shall  be  an  index  of  the  dischartre. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  *' equipment,"  are  generally  pertinent  to  a  pi«rintr  station. 
[-These  are  a  gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  ga^rc  is  referred,  ]>ernia- 
aent  marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  ]nea>- 
Breraent,  and,  where  the  current  is  swift,  some  a])|)liancc  (^^iicrally 
tsecondar\'  cable)  to  hold  the  met€»r  in  position  in  the  wiitcr.  As  a 
nile  the  statioiLs  are  located  at  bridges  if  the  channel  conditions  ai-c 
utisfactorv,  as  from  them  the  observ^ations  can  more  rcadilv  he  made 
ind  the  cast  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 

rod  floats.     A  corked  bottle  with  a  flag  in  the  toj)  and  \\ei;^hted  at  the 

bottom  makes  one  of  the  most  satisfactory  surface  iloats,  as  it   is 

•ffected  but  little  by  wind.     In  case  of    flood    measurem<'nts  t^ood 

results  can  be  obtained  by  observing  the  velocity  of  lloatin<^  cakes  of 

ice  or  d6bris.     In  case  of  all  surfac(*-float  measurements  coeflicients 

must  be  used  to  reduce  the  observed  velocitv  to  the  mean  velocitv. 

The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 

mean  velocity  in  the  vertical.     Tubes  give  excellent  results  when  the 

channel  conditions  are  good,  as  in  canals. 
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In  nieasuriug  velocity  by  a  float,  observation  is  made  of  the  tti 
taken  by  the  float  to  pass  over  the  ''run/'  a  selected  stretch  of  riT 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  Inrg 
number  of  velocity  determinations  are  made  at  different  points  acra 
the  stream,  and  from  these  observations  the  mean  velocity  for  th 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mcu 
positions  of  the  floats,  as  indicated  by  the  distances  from  the  bank,  as 
ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  bj 
dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  width 
The  length  of  the  run  divided  by  the  mean  time  gives  the  meaD 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  sohm 
type,  so  constructed  that  the  impact  of  flowdng  water  causes  it  U 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  anc 
the  revolutions  of  the  wheel  Ls  determined  for  each  meter.  This  rat 
ing  Ls  done  by  drawing  the  meter  through  still  water  for  a  given  dis 
tance  at  different  speeds  and  noting  the  number  of  revolutions  fo: 
each  run.  From  these  data  a  rating  table  is  prepared  wliich  pves 
the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may 
however,  bo  classed  in  two  general  type^ — those  in  wliich  the  wheel  i 
made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  fo 
use  under  some  special  condition.  In  the  case  of  the  small  Prio 
met<?r,  shown  in  PI.  II,  fi,  which  has  been  largely  developed  an( 
extensively  used  by  the  United  States  Geological  Survey,  an  attemp 
has  been  made  to  get  an  instrument  which  could  be  used  unde 
practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord 
ance  with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  lait 
off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The  points  a 
which  the  velocity  and  depth  are  observed  are  knowTi  as  measurin 
points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  2 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendioii 
lars  dropped  from  the  measuring  points  divide  the  gaging  section  int 
strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  an 
discharge  arc  determined  independently,  so  that  conditions  existin 
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one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
st  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
le  in  general  use— multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and 
Bud-deptb. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determina- 
'fons  are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
>to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and  their 
^pths  as  nrdinates,  and  drawing  a  smooth  curve  among  the  resulting 
.ptants,  the  vertical  velocity-curve  is  developed.  This  curve  shows 
ifrephically  the  magnitude  and  changes  in  velocit}'  from  the  surface 
[to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  diWding  the  area  bounded  by  this  velocity-curve  and  its 
axis  by  the  depth.     On  account  of  the  length  of  time  required  to 


Bulce  a  complete  measurement  by  this  method,  its  use  is  limited  to  the 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
orements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  hold  successively 
•t  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a  common  parabola  with  liori- 
lontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  obs(■r^-a- 
tions  under  a  wide  range  of  conditions  show  that  this  si'coik!  multiple- 
point  method  gives  the  mean  velocity  verj-  closely  for  iijicn-watcr  con- 
ditions, and  moreover  the  indications  arc  that  it  holds  nearly  as  well 
lor  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0..J  foot  below  the  surface,  and  at  0..5  foot  above  the  bottom,  and 
the  mean  velocity  is  determioed  by  dividing  by  6  the  sum  oi  \,\va  U>y 
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velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velodtf, 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  dej 

The  single-point  method  consists  in  holding  the  meter  either 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  d 
for  which  the  coefficient   for  reducing   to   mean  velocity  has  beat 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  tl||. 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  tot|| 
depth.  In  general  practice  the  thread  of  mean  velocity  is  consideral 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  <4 
the  measurements.  A  large  number  of  vertical  velocity-curve  mei** 
urements,  taken  on  many  streams  and  imder  varying  coiiditimii^ 
show  that  the  average  coefficient  for  reducing  the  velocity  obtained  it 
0.6  depth  to  moan  velocity  is  practically  unit3^ 

In  the  other  principal  single-point  method  the  meter  is  held  near  Hm^ 
surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect  ct 
the  wind  or  other  disturbing  influences.  Tliis  is  known  as  the  sub- 
surface method.  The  coefficient  for  reducing  the  velocity  taken  at; 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specially  adapted 
for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  m 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface,  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  Tliis  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  t>^4ce.  It  is  useful  as  m 
check  on  tlie  point  methods. 

The  area,  wliich  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  beJ 
of  tlie  stream,  wliich  is  determined  by  soundings.  The  soundings  arc 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  cither  by  using  the  meter  and  cable  or  by  a  special 
mounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serv^e  to  clieck  the  soundings  wliich  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  change  which  may  have  taken  place  in 
the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  iv 
obtaining  the-  area  for  use  in  computations  of  liigh-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  liigh  stages. 

In  computing  the  discharge  measurements  from  the  observ^ed  veloci- 
ties and  depths  at  various  points  of  measurement,  the  measuring  sec- 
tion is  divided  into  elementarj^  strips,  as   sho\\Ti  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  detoYiwmeAi  ^^^^t^tV^iV^  ^oi  ^\\kft^ 
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angle  or  a  double  strip.  The  total  discharge  and  the  area  are  the 
ms  of  thasc  for  the  various  strips,  and  the  mean  velocity  is  obtained 
'  dividing  thi^  total  discharge  by  the  total  area. 
The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
ring  to  diversity  and  instabiUty  of  conditions  during  the  winter 
Miod  and  also  to  lack  of  definite  infonnation  in  regard  to  the  laws 
:  flow  of  water  under  ice.  The  method  now"  employed  is  to  make 
equent  discharge  measurements  during  the  frozt^n  periods  by  the 
2  and  O.S,  and  vertical  velocity-curve  methods,  and  to  keep  an 
ccurate  record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
f  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  tlie  thickness  and 
haracter  of  the  ice,  etc. 

From  thest»  data  an  approximate  estimate  of  the  daily  flow  can  be 
sade  by  constructing  a  rating  curve  (really  a  series  of  curv^es)  similar 
0  that  used  for  open  channels,  but  considering,  in  addition  to  gag(» 
leigfats  and  discharge,  the  varying  thickness  of  ice.  For  information 
niegard  to  flow  under  ice  cover  see  Water-Supply  Paper  No.  1S7. 

OFFICE   METHODS   OF   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  determining  run-off,  (h^pt^nding 
a  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  coin- 
pating  the  run-off  is  the  construction  of  a  rating  table,  which  shows 
the  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
tible  is  applied  to  the  record  of  stage  to  deteraiine  the  amount  of 
rtter  flowing.  The  construction  of  the  rating  table  depends  on  the 
nethod  used  in  measuring  flow.     . 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  ta])l(>  is  some 
tandard  weir  formula.  The  coefficients  to  be  used  in  its  application 
lepend  on  the  type  of  dam  and  other  conditions  near  its  cnvst.  After 
Qserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
asumed  coefficient  the  discharge  is  computed  for  various  IkmkIs  and 
he  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  ratin^r  table  for  a 
elocitv-area  station  are  the  results  of  the  discharjj:e  nu»asurenients, 
rhich  include  the  record  of  stage  of  the  river  at  tlie  time  of  nieasiire- 
Dent,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
iid  the  quantity  of  water  flowing.  A  thorough  knowlcnlge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
•f  flow  for  open,  permanent  channels:  (1)  The  discharge*  will  remain 
onstant  so  long  as  conditions  at  or  near  the  gaging  station  n^main 
onstant;  (2)  the  discharge  will  be  the  same  whenever  the  stream  is 
t  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
ream  be  neglected;  (3)  the  discharge  is  a  function  of  and  increases 
"aduaJJr  witb  the  st^e. 
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Hie  plotting  of  results  of  the  yarious  discharge  measurements,  using 
fp  heights  as  ordinates,  and  discharge,  mean  velocity,  and  area  as 
lisrissas,  will  define  curves  which  show  the  discharge,  mean  velocity, 
Hid  area  corresponding  to  any  gage  height.  For  the  development  of 
iese  curves  there  should  be,  therefore,  a  sufficient  nimiber  of  dis- 
large  measurements  to  cover  the  range  of  the  stage  of  the  stream. 
ig.  2  shows  a  typical  rating  curve  with  its  corresponding  mean- 
fjwitv  and  areA  curves. 

As  the  discharge  is  the  product  of  tw^o  factors,  tlie  area  and  the 
?an  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
l  change  in  the  discharge.  Their  curves  are  therefore  constructed 
order  to  study  each  independently  of  the  other. 
The  area  curve  can  be  definitely  determined  from  accurate  sound- 
p  extending  to  the  limits  of  high  water.  It  is  always  concave 
rard  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
e  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
jpe,  the  roughness  of  the  bed,  and  the  cross  section  of  tlie  stream. 
I  these,  the  slope  is  the  principal  factor.  In  accordance  witli  tlie 
Native  changes  of  these  factors  the  curve  may  bo  eitlior  a  straijj:lit 
Btt,  convex  or  c<mcave  toward  either  axis,  or  a  combination  of  tlic 
iwe.  From  a  careful  study  of  the  conditions  at  any  pi^injj:  station 
fteform  which  the  vertical  velocity-curve  will  take  can  be  prcdictcMl, 
ttditmay  be  extended  with  reasonable  certainty  to  staj^cs  Ix'vond 
delimits  of  actual  measurements.     Its  principal  use  is  in  coinKH-tion 

^the  area  curve  in  locating  errors  in  discharge  measurements  and 
JD  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  tlie  nieasnrenionts  of 
^'^Iwge,  which  are  studied  and  weighted  in  accordance*  with  tlic 
"'**' Conditions  existing  at  the  time  of  each  measurement .  Tlic  curve 
^y>  however,  best  be  located  between  and  beyond  tlic  nicasnrc- 
^^  by  means  of  curves  of  area  and  mean  velocity.  The  discliar^c^ 
^^  under  normal  conditions  is  concave  toward  the  horizontal  axis 
?*  ^  generally  parabolic  in  form. 

^  the  preparation  of  the  rating  table  the  discharjrc  for  each  tenth 
^If  tenth  on  the  gage  is  taken  from  tlie  cune.  The  (liffcuences 
^^n  successive  discharges  are  then  taken  and  adjusted  according 
^he  law  that  they  shall  either  be  constant  or  increasing. 
^e  determination  of  daily  discharge  of  streams  with  changeable 
^  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  availal)le,  a 
edition  which  seldom  exists  on  streams  of  this  class,  the  discharge 
^  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
^nt  discharge  measurements  must  be  made  if  the  determinations  of 
'^'  are  to  be  other  than  rough  approximations.  For  stations  with 
Is  which  shift  slowly  or  are  materially  changed  only  dunwg,  (Vooda 


T..  .r-j  .~  —  /ui  -  :■'-»--:  *-.'«-!  r  7»-=?-*i«ii?  :»^Tir-«Ki  ?7ioa  changes  and 
:w  -r-.-i  "  -'  — -'•  --^~r>-  irm  &  imuvi  xozii^tr  -.f  measurement^ 
:-   -   .—    "  -i     -  r.-        -ir-fn  a^-*  ~.**i.-?i  ^-c  Af>?r  ifc»t  change  occun. 

•  ^  -.-— ^:-r  ~".i  "".z.  L^-  -^•". — ^r  i#?-ife.  5::#:2.  Aa  the  Colorado  and 
i-«  --^:  ir-  11=.  L.i.r^  iir-iar;-.r-^izn-:">  ?iit-»iiii  't**  2Ade  ev«T  two  or 
MJ-—  Li  --  1.:  L  .:.-  lj=-  iL^-zr-^  "  c  t^"-^*^-*^  t^-j:  i^j?  ■:»b«Amed  either  by 
-z.7^'-.'  ^-:  •:  1^  -LiZi- >  -  rur-  iif'.;rir  r  ty  Pr.Meor  Stout's  method, 
t:..  1  i^-  ^~  ..-^  r  .-:  :::  -J.  -  -Ji^  yzi»*<«wc.i2i  Annual  Report  of 
Ml-  '~ur^i  ^-.i—  -»-  ..  vr»  1-  T'lr-^';:"  ?Ajr  IV.  r^d^  323.  and  in  the' 
Z.'.r^r"-^:i^  .~-v-  ■:  _:^-.-l  ..  :  •* -=  TTiAi?  z>?ci>;J.  or  a  graphioil: 
t-'.'.O'ti'  'I  .  "  -  1.^  i_  :•■.!  "..=— L  ^  iiK-fmJzii::^  the  flow  at  Stat iuM 
Tit-:-  ■_!?-  :•-:  -/_.".-  ■■;■  -.■   v.— 

>^— •'>'«--•'-  :-i.^  '^-^r.  r-C'ii^r-?-!    •?  r^!":  •ri*  riznisised  by  the  following, 

*  ^"-"  -  •;»-^t-  1.  iz.  TT  .♦r':,^:i_»r{i:  j?  £-:•*:  Tbe  Maryland  Geologinl 
>-^^-."~  —  Z_i*i— r  Tr^^'i-c"  •:  ^ztr  Srnr-i  Ot  vater  oonimissioners, 
rLirrvj-  jrz    '  t     :i         yi^>     rl.**-:  rC;£i>?«'  of  the  board  of  water 

'  :—~^.r.  L-r?    r.j.rr--    .rj   ?t  -  '--trv  T.  HiTohinson.  chief  enginwf 
:  ^^  •  i..  ?-r—  ?    v-7       z:t.iji-    I^   C  A.  >»henck.  director  of  the 
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-  ;u-//:r:.iir.r.i    Fiiv- r   rl?t<   ii.   ihse-^.^   Lake,   in  nortlifliB  Oteep; 
(  ',.:ry.  N.  V..  :;:  ir.  elevs::  r.    :  I.li^3  feet  abovetide,  aadflowsina 

;/«-:i«r;4]  -»:-h-r!y  iiirr-i-::---^  ::.:.  Chos-apeake  Bay.  Ita  oomse  i^  in 
;;.,jr.y  ;,:;i'»  -  -xtr-:;.'  iy  t-m:..';<.  •ros>ing  the  State  boiindaiy  between 
.'.I/.   Vs:r:  Jii.'i  Pfi.r.-yivaiua  ihret*  iixn«?3.     The  entire  langtii  of  tb 

n.i!  1  •  .i:A,'iT  .v"i  ::.:!-.  and  it  driiir;<  an  area  of  27,400  aquaiemiH; 
of  v.fji'lj  Jl.'»*i»»  -'i'liir-  mili-s  lit-  in  Pfiinsylvania,  6,080  in  Naw  Yoi^l 

'Ill*  \'t]Mi%nii\Aiy  iif  th»-  hasin  varies  widely  in  character.  InNe* 
Voil  \\it'  .'U'i-uin  and  it--  trihutarit'S  tlow  through  a  rolling  and  in 
|,|ji«<'  nilln-r  lirokni  <oinitrv,  bounded  on  the  north  by  a  moun- 
tiiinoii  ;  nrrji.  Ill  flii>  part  of  tho  rtuirsc  its  hod  is  of  gravel  or  sand, 
Willi  o«rn  ionnl  rock  I(*d^('S.  and  its  banks  are  moderately  hif^  and 
iiift  i\hii  .ivrly  siihjrct  to  overllow.  In  Pennsylvania  the  rivei 
rnl«'i  .  11  riioiiiitiiin  region,  its  lianks  an*  Injr'u  and  it  winds  and  twists 
iiiiiMii"  I  In-  |ninill*"l  iimj^es  in  a  bed  conipostMl  generally  of  drift  mate 
mil  .  I'liivrl,  Mind,  and  bowlders.  In  the  lower  part  of  its  cour« 
//v////  Mnnt'ltii  lo  Havre  de  (Sraee,  it  oeeu\ues  a  broad,  deep  valle] 
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ivyiDg  in  width  from  a  few  hundred  feet  to  more  than  a  mile,  and  is 
■r  the  most  part  bounded  on  either  shore  by  rocky  bluffs  and  table- 
inds  elevated  from  100  to  500  feet  above  its  waters. 
;  Above  the  mouth  of  the  West  Branch  the  fall  of  the  stream  is  uni- 
■nn  and  gradual;  below  that  point  the  fall  becomes  more  irregular, 
pd  there  are  at  many  places  rapids  where  the  stream  flows  over  a 
bottom.  The  elevation  of  the  river  at  the  mouth  of  the  West 
ich  is  400  feet  above  mean  sea  level  at  Havre  de  Grace,  the  dis- 
between  the  two  points  being  125  miles.  The  slope  is,  however, 
lltremelv  variable. 

The  fall  in  the  lower  part  of  the  river  offers  exceptional  oppor- 
iuiities  for  power  developments,  the  value  of  which  is  greatly  en- 
iced  by  their  proximity  to  an  unlimited  market  in  the  adjacent 
cities.     The  hydrographic  investigations  of  the  Greological  Sur- 
along  Susquehanna  River  have  been  of  great  assistance  to  engi- 
iis  in  investigating  these  powers.     PI.  Ill,  A,  shows  the  construc- 
at  McCall  Ferry,  where  the  McCall  Ferry  Power  Company  is 
^eloping  a  large  power  plant.     In  estimating  for  this  development 
records  of  the  Geological  Survey  played  an  important  part.  ^ 

In  early  days  a  complete  system  of  canals  was  built  along  the  river 
the  New  York  State  line  to  the  bav,  but  these  have  been  aban- 
with  the  establishment  of  railroads.     The  head  of  navigation  is 
the  fall  Une,  near  the  mouth  of  the  stream,  but  various  stretches  are 
invigable  for  flatboats. 

All  available  hydrographic  data  for  Susquehanna  River  basin  prior 
lo  1905  have  been  collected  and  published  in  Water-Supply  and  Irri- 

ftion  Papers  Nos.  108  and  109.  No.  108  treats  principally  of  the 
dity  of  the  water,  and  No.  109  gives  in  detail  information  relative 
fluctuations  in  stage  and  quantity  of  water  flowing. 


SUSQUEHANNA  RIVER  AT  BINOHAMTON,  X.  Y. 

This  station  was  established  July  31,  1901.     It  is  located  at  the 

fashington  Street  Bridge,  about  800  feet  upstream  from  the  junction 
Chenango  and  Susquehanna  rivers.     The  conditions  at  this  station 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  167, 
17,  where  are  given  also  references  to  publications  that  contain 
for  previous  years. 

Ditcharge  measurements  of  Susqiuhanna  Rxitr  at  Bintjhamton.  N.  Y,,  in  1906, 


Dmie. 


Ilydrographer. 


Width. 


A  mi  of       Oagc     ;      Dis- 
soi'tion.  I  height,      charge. 


fanber9. 


C.  C.  Covert, 

do 

do 


Fret. 
207 
29H 
30.') 


I 


Sq.  ft. 
I,2<i0 
l.UK) 
1.210 


Ffft. 
2.33 
1.U8 
2.25 


Src.'ft. 
1,070 
732 


1.070 


18  SURFACE    WATER   SUPPLT,   1906. 

Dai^  gage  haght,  in/eet,  qf  Siitquehaiata  River  at  Singhamltm,  iV.  1',  for  IS 


D«y. 

J«. 

Pcti. 

l£u. 

Apr. 

iUj. 

June. 

July. 

^^. 

J 

in 
ZK 
108 
103 
1« 
lU 

Ik 
If 

\2 

ao8 

x» 

£03 

IJ. 

fi 

ftia 

8,1 
S.U 

in 

3.W 
14 

i.n 
2.ta 

Zffi 

li 

ii 

a« 

zsa 

2.35 

2.4G 

S.2 

5.7S 

as 
t.as 

LA 

1? 

ilB 

Z92 
2M 

3.n 

If 
li 

Z42 

2.  as 

1*2 

si 

EL<2 

&13 

II 

7.» 

ll.«3 
S.42 

S.35 

aw 

7.1» 
(HT 
&» 

B.14 

136 

126 

ass 
as6 

3.36 

3.04 
2.9* 

131 
179 

158 

IIS 

106 

IL 

as 

186 

3,«S 
131 

10 
IH 

115 
3.45 

13 

113 

asB 

122 

186 
142 
IBS 
13B 

3.W 
Z82 

2.S6 
2.56 

laa 

2.W 
174 

141 
2.36 
143 
164 
2.54 
143 
129 
133 
108 
113 
138 

138 

IS 

Z33 
131 

108 
105 

108 

10 

136 

3.(B 
2.05 

L98 

11 

If 
IS 

31 

Note.— River  Ktdom  tr 


Raling  labUfor  Su^iiehaitita  fliier  ot  BintfAontton,  A^.  >'../or  ;!«)J  to  190 


«, 

ehp'^.. 

^!,f. 

"sfi- 

.!K. 

ft«r. 

'"■^<i 

Ff^ 

^r^- 

120 

,030 

«.«) 

SUSQUEHAinCA    RITBB   DBAnTAGE   BA8IK. 
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Monthly  discharge  of  Stttquthanna  River  at  Binghamton^  N.  Y.,/or  liHXi. 

[Drainage  area,  3,400  square  mOee.] 


DlBchaige  in  sccond^eet. 


Kiin-ofT. 


Month. 


Maximum.   Minimum.  I    Mean 


23,700 

Wnary ,  10,800  i 

Much 24,000 

m 23,800  I 

Sr I  16,900 

Jw 7.840  I 

Jiy 4.660 

A«M 3,380' 

fcjlmbfr 1,1M)  \ 

OBobfT 6.160  ■ 

Ikm^x 11,700  i 

fcembfr 11,800  \ 

Tbeywr '  24.000 


2.b60 

1.510 

l.UW 

2.880 

1,620 

1,720 

850 

420 

210 

5<i7 

1,180 

1.810 

210 


5.720 
3.740 
6.790 
11.500 
4.5(0 
4.070 
1,710 
1.220 
705 
1,580 
3.470 
4.  .380 


4.120 


flfc-ft.  per 
Rq.  mile. 

2.38 
l.-OC 
2. 83 
4.79 
1.90 
1.70 
.712 
.jOS 
.294 
.tV58 
1.45 
1.  S2 

1.72 


I>ppth  in 
inches 


2.74 

1.62 

:t2ti 

5.34 

2.19 

1.90 

.H2 

.50 

.3.* 

.711 

l.r«2 

2.10 

2:1  27 


I 


SoTL-ViiiiiM  for  January.  February.  March,  and  December  are  probably  Hlightly  in  extrns  of  the 
tn  nloK  oviog  to  anchor  ice.  Values  for  January  to  March  and  September  uiid  DeirmNT  iin< 
|Hd.  Vkiunfor  April  to  August,  and  October,  and  rCovember  are  excellent. 

The  following  table  gives  the  horsepower  (80  per  cent  eflicieiicv; 
pff  foot  of  fall  that  may  be  developed  at  different  rates  of  disi^'hargt* 
ind  shows  the  number  of  days  on  which  the  flow  and  the  corrt^ 
^wnding  horsepower  were  respectively  less  than  the  amounts  <]:iveii 
m  the  columns  for  ''discharge*'  and  " horsepower :'' 

^htekar^tai\dhoTupower  tabU  for  Su9qu4hanna  River  at  Bimjhamttm.  X.  Y.,froin  l^nu 

to  1906, 


1 

Horse- 

NumlKT of  days 

of  deficient  How. 

Dis- 
charge in 
1  second- 
feet. 

power 

• 

I 

(80  per 
cent  effi- 

1 

1 

1 

I 

ciency) 
per  foot 

lS01.a 

1902.    !    190:«. 

1 

!  \\m. 

I'.K).'). 

ll*)*.. 

1 

fall. 

- li 

1 

330 

30 
35 
40 

•» 

1         385 



' 7 

•; 

440 

1      lii 

1 

. » 

495 

45 

6      17 

> 

SOO 

50 

10    ! 10 

14 

6€0 

60 

29 

2            2:j 

2 

IW 

770 

70 

36 

6    ,        27 

ll 

41 

880 

80 

60 

10   '      :w 

•JH 

I 

:.4 

990 

90 

63             14            4.'> 

;     •■*! 

7     ! 

•  •4 

1.100 

100 

74 

31             54 

•M\ 

i:.    1 

7:i 

1.320 

120 

80 

52            71 

■  >.» 

;ci   1 

N'l 

1,540 

140 

101 

77            \^ 

"•< 

iX'i 

HH) 

1,760 

160 

111     1        9<)           104 

«M 

s<« 

ij:. 

1.980 

180 

117    I      i:«          11<> 

! 

107 

1 

117 

i.ts 

o  August  1  to  Dc<'eml)cr  31. 

NoTE.-7he  minimum  flow  in  the  period  August  1.  \%M,  t<>  I)«v«anl)cr  .{1,  H>0«i.  was  2in  sc<'«>ii<l-f<><'t 
si"'^'D?  19  horsepower  per  foot  of  fall  on  one  day  in  Septenilior,  liKM.. 


SUSQUEHANNA    RIVER    AT    WILKKSHARUE,  PA. 

^is  Station  was  established  March  30,  1S99.  It  is  located  at  the 
T^ket  Street  Bridge,  Wilkesbarre,  Pa.  Gage  heights  are  fur- 
'"fhed  by  the  United  States  Weather  Bureau.  The  conditions  at 
"^  station  and  the  bench  marks  are  described  iiv  Water-Supply 


^\  ^'  #aj»  *4'^ 


?ia#^  5v   lir    lais*  j>    "r!iie»  jc»  iryfaL  *4Si>  r^crvims  to  publics 
Ti*!^  5iJii««ni^  dagnnTZP  nieskaxr^susii:  "vn?  nuce  Jolv  2.  1906: 


Jtuif  wj"  >^«ir.    It  •«■.    -I  '*'uig?teiMmnrf  j:i-*r  ir  **iBBiwrv.  P-t.  'V  i.yX. 


-%' 


> 


- 

i;— 

^ 

«*^^3^^ 

rTU"-- 

^ 

^ 

1 

■     • 



I  » 

•.  i 

•* 

I. -¥ 

1 1 

14         5.3 

*  t 

'.  * 

-,   • 

T.    • 

•I-    ^ 

•  Z 

I.  3 

5.1 

•  • 
1. 

IS        5-3 

M    J. 

L  ■• 

—     k 

_:_  ~ 

■»    ^ 

%..• 

• 

>.  1 

I-I 

ir      X4 

«       1 

i  ' 

__  *f 

~.  1 

•-   ^ 

TL^ 

♦.  : 

4.  1 

17        5.2 

1,    _ 

r  _ 

Jl  1 

—  _ 

~  1 

•- 

^     ~ 

L* 

X3 

x;       5.0 

*     ^ 

« 

r-* 

■J.  • 

» 

1.  * 

i.  1 

1.4 

x: 

X4         4.8, 

^ 

—      * 

m 

i«.  • 

1 

-71  _ 

1.  " 

"".  ♦ 

i.  *■ 

4k  1 

J.: 

X2        4.4  1 

-i  "; 

^ 

•  ■" 

::!  t 

^.  r 

~  * 

J.I 

4.  1 

^i 

X:         4.4, 

r  • 

*-  • 

~  • 

t 

1.  1 

i.  » 

•^ 

41 

i.  i 

XI         4.2 

^..: 

«*    «. 

1  • 

_4 

:.  * 

■i.^ 

4.  i 

LI 

i> 

XI        4.0 

T   » 

7.  1 

•  - 

--SL    • 

i.« 

i.  1 

«.4 

4i 

1* 

X.3        X9 ! 

4  1 

■  ■    ^ 

«.  1 

^.  i 

;-i 

i.i 

4.1 

IL» 

•  ~ 

XI         4.0! 

:.  »■ 

-.  • 

'i  T 

»-■» 

-1.4 

4..^ 

41 

•  — 

X2         4.1  ■ 

z  • 

■      T 

•      T 

i.  1 

4.' 

4l4 

•      — 

X2        4.4 

"    ^ 

T 

* 

■  I 

T      • 

L4 

4.4 

LT 

X3        4.5 

7  « 

A 

:  1 

.»■ 

1.1 

%  V 

4.: 

rj 

14 

X3        4.7 

r.  « 

^ 

:  1 

T      I 

T     t 

3.; 

L» 

XI 

14 

X2        4.5 

•_  » 

^     a 

•_  * 

—  • 

4.1 

jl: 

14 

XI         4.4 

:  1 

■ 

*< 

_-      * 

*- 

•  1 

^: 

X4 

15 

XO        X7 

* 

*■-    ^ 

•*,  «f 

t     « 

1.  1 

31.1 

4.:: 

i* 

13 

X2        8.5 

-    - 

^    4 

^l 

♦     * 

:  4 

31.  1 

4.1 

1.* 

!♦ 

5.5        9.4 

• 

•      1 

• 

• 

«■    w> 

*4 

4-1 

1.* 

14 

1^.4        9.0 

"i  i 

:.  4 

<tT 

*  i 

-t  • 

•  • 

4.-I 

xr 

2.4 

7.2        %l 

f 

1"  - 

•  • 

*  T 

*L    i- 

i.i 

J.* 

i  T 

2_5 

4.4        8.3 

^  •  • 

».  • 

•_ 

*  "■ 

*i 

J-* 

♦.•f 

X* 

15 

X7        -..5 

_i  ^ 

'  : 

^i 

•  I 

i     1 

s.l 

3l- 

XT 

2.4 

5  5        4.7 

.'   : 

«  • 

~  - 

*      I 

L! 

S.« 

x» 

1* 

XI        4.3 

•   ; 

•  ; 

*  • 

^  • 

t           • 

♦  ' 

L3 

4.1 

2-* 

5.1         5.8 

•■     " 

« 

*..  i 

:*  i 

4.4 

Jl4 

4.« 

2.* 

XI        5.4 

'i  • 

— •  # 

J.  f 

11  i 

J-* 

1.1 

4.3 

2.S 

X2        5.5 

-•.      T 

- 

_.  .  . . 

.    ... 

*         ^ 



J.  5 

4.r 

5.2    

1 

;-. 

"y  -'  - 

>  4rr  'T.^r".--: 

:  /;  y 

tr-r.  P 

a.,  for 

/'  --  ' .;  • : 

"  IT    Wv 

iioii 

iy>5H>. 

'—J 

2»> 

■ .  ■  jp» 

Feet. 

/'>• 

F ''.'.. 

F'f 

5jf--^. 

Sec-ft. 
17.130 

-:  #-• 

\ 

/•• 

I  T 

* 

•■#:■ 

■    .T|'- 

•  ■ 

I^ 

7.40 

-  v. 

' 

:  H.' 

1  < 

,» 

■"""•• 

-  3J 

■  • 

!l]0 

7.80 

18.010 

J  »•■ 

\ 

■iij- 

1  ^• 

4^ 

» 

•  ♦^ 

S.4W 

$.00 

1R.910 

.'.  T'; 

1 

«7v 

4  ■.•> 

4 

X' 

.'  fi* 

9.210 

9.00 

23.700 

2    i<" 

f 
1 

'.<f' 

4.:-> 

4. 

^-♦' 

'i  »*^ 

9,960 

10.00 

28.760 

2  '#• 

1 

-Iv 

4.  J» 

4. 

^>- 

fi  ti> 

lano 

11.00 

33.960    ! 

-i  'ft 

«/ 

4.>» 

T 

•Tv 

•?.-3.> 

11. 

410 

12.00 

39  510 

■'.  :'' 

f 

^Jfi 

4.  ♦• 

r 

i*:» 

h  ♦". 

12. 

2« 

U.O0 

45.4U0 

■'.  3t 

-> 

4,'i 

4  Vi 

■  *% 

'.-?■• 

f>  4.^ 

13.  (QO 

14.00 

51.700    \ 

'.'.  :•/» 

J 

NJI 

4  '<) 

'^. 

'■*'.'• 

K.  '<i.» 

13.S10 

15.00 

58.400    ! 

'.  ¥> 

J_ 

■Mil 

4.  70 

fy. 

JIM 

7.  •» 

14.610 

16.00 

.  os.jino  i 

::  Vi 

r 

<r7o 

4  *<i 

f.. 

.'.Jl 

7.  Jl 

I.V430 

17.00 

73,(100 

;{  *v» 

V^> 

4  VI 

h. 

«v» 

7.4H 

16.270 

18.00 

80.900 

'•'/»  t-  'I  h<-  ut,*,vt'  lahU-  m  applicfthl<>  onlv  for  op<*n-<'hannel  conditions.  It  is  bttaed  on  26  disci 
#<,<^i..ifi'nj«f,f«.  itiii'U-  'liihriK  lw>-l'j)»i.  It  ijt  wHI  define<l  l^etween  gage  heists  2.2  feet  and  21 
M«i'/*  |/;ij/«'  \n'iifUt  ♦.  Ut:t  liif  taWc  is  the  same  us  for  1V04. 
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Monthly  dUeharge  of  Susquehanna  River  at  Witte^rrey  Pa. ,  for  limG. 

[Draiiuige  area,  9^10  aquare  mile*.] 


Month. 


Dlicharge  in  «econd-feet. 


Maximum.   Minimum.  .    Mean. 


I  Run-f»ff. 

!  Soc.-ft.  i¥T    I>(>pttiin 
I    sq.  mii(*.        inches. 


/inoiry 67,000 

?rt>ra*rv. 30.  WO 

Mairt...? 76.100 

l«a 78.500 

fir 51,700 

hm 29.800 

JbTT 21.200 

Aqpst 7,150 

feplcmber 4.540 

Ottober 21,700 

3!Kaiil-?r 25,700 

Dwmbtr 28.200 

The  year 78, 500 


fi.8.% 
4.540 
4.2S0 
10,300 
4,280 
5,340 
2.410 
1,«30 
1.180 

i.aio 

4.030 
0.520 


l.aiO 


15, 400 

10.700 

18,700 

37.400 

12. 100 

13.900 

0.4(10 

3.  WIO 

1.S70 

5.  i:« 

10.100 

U.OOO 

12.  .VK) 


l..'>7 
1.09 
1.91 
.'IKl 
1.  23 
1.42 
:  tit)2 

.:<73 

.191 
.  523 
1.03 
1.  .W 

1.2S 


1.81 
1.14 
2.20 
4.25 


1.42 

1.58 

.76 

.43 

.21 

.60 

1.  15 

1.76 


17.  31 


KoTi-— Owing  to  Ice  then*  may  have  been  considerable  l)arlcwator  during  tho  lust  wrt-lc  in  I)w'<TiilM»r. 
Ikdiariiarse  was  computed  for  open-channel  conditions.  Values  for  1904>  uri!  cxcclli'nt.  with  tho 
oeqAion  of  those  for  September  and  December,  which  are  good. 

SUSQUEHANNA   RIVER   AT   DANVILLE,    PA. 


This  Station  was  established  March  25,  1899.  It  ls  locatod  at  Mill 
Street  Bridge,  600  feet  south  of  the  public  square,  Danville,  Pa., 
near  the  Pennsylvania  Railroad  station.  South  Danville.  The  coii- 
dilions  at  this  station  and  the  bench  marks  are  described  in  Wat  (Mi- 
sapply Paper  No.  167,  page  23,  where  are  given  also  refereiu(\s  to 
publications  that  contain  data  for  previous  3'ears. 

The  following  discharge  measurement  was  made  June  .SO,  VMWy. 


Width,  870  feet;  area,  3,560  square  feet;  gage  height,  4.23  f«'ct;  diwhan^M'.  U.:i(i(> 
iwr-nd-fefl. 


DaHy  gage  height,  in  feet,  of  Susquehanna  River  at  DauvilU,  Pn..fnr  I'.mr,, 


Day. 


Jan.      Feb.  j  Mar.  ,  Apr.  ■  May.    Juno.    July.     Aiip.     S«*|»f.     oct.      N^ 


>\' 


1> 


1. 
2 
3. 
A. 

h. 


ft. 
10. 


n. 
12. 

13. 

u 

15. 

1« 

IT 

IS. 

19. 

2D. 

21. 

5; 

24 

25. 


I 


6.7 
6.1  I 
5.5  ' 
5.0  I 


5.0 
4.9 
4.5 
4.2 


I      _ 


6.1 
5.4 
5.5 
9.25 


5.3 

..«.••• 

IV.  • 

9.75 

5.8 

8.8 

5.4 

7.8 

5  0 

6.8 

4.5 

6.2 

4.4 

6.0 

4.3 

5.3 

4.0 

5.3 

4.2 

5.0 

4.3 

4.1 

4.5 

4.5 

4.5 

4.5 

4.5 

4.3 

4.3 

4.3 

4.3 

4.0 

4.4 

3.8 

5.1 

7.9 

3.9 

7.3 

12.0 

3.8 

0.3 

7.5 

3.7 

11.6 

7.4 

3.8 

\ 


14.2 

12.5 

10.6 

9.25 

8.8 

10.3 

11.4 

ILO 

9.3 

9.2 

11.8 
12  7 
11.8 
10.5 
12.3 

13.2 

12.7 

11.5 

9.75 

8.7 

7.45 

7.1 

7.0 

6.8 

6.9 


I 


5.0 
4.8 
4.6 
4.9 
4.6 

4.6 
5.8 
5.0 
5.0 
5.0 

4.8 
4.0 
4.0 
4.5 
4.3 

4.3 
4.4 
4.3 
4.5 
4.8 


4.7 
4.6 
4.2 
3.9 
3.8 


4 
0 
4 
3 
5 

7     1 


."».  1 
4.S 

I       4.(> 

i    G.y 


4./ 
5.2 
6.3 
«.() 
5.5 

5.1 
5.4 
5.1 
5.2 

4.K 

4.4 

4.3 
5.4 
8.75 
9.4 

8.K 
S.6 
6.9 
6.0 
5.4 


.'».0 
4.."»  ■ 
I. -2  : 
4.0 

♦  .() 
.S.S 
3.0 
1.1 

3:'.» 


:i.  1 
;{.(> 

.\.\ 

;}.♦; 

-J.  I 
;<.: 
\\.\  , 
3.7 

3.2 
3.0 

2.U 
2.S  ' 

2.7  ; 

2.ft  ; 
2.7 ; 
2.7 ' 
3.3 , 
3.3 1 


.{ 'I 

;<  :, 

3.7 

:;.  3 
3.1 

3.0 

2.S 

2.S 
2..S 


2.7 
2.r> 


2.1 
2.4 
2.4 
2.3 
2.3 

2.3 
2.4 
2.1 
2.4 
2.3 


■J.»". 
2  ."1 
2.'.' 

3.  I 

3.1  ; 

3.0  . 

2.'.» 

2.S  ' 

-  <»  ' 
3.0  , 
3.0 
2.V 
2.«i 

2.'»  ■ 

2.'.>  ' 

2.'.»  ' 

2.H  , 

2.S  ' 


; 


3.3 
6. ft  I 
(>.5  I 
0.9  ' 
5.2  \ 


1 .  W 

l.»l 

1.  \ 

1.3 
J.l    ' 
3.«» 

t 

3.x  , 

...  I    I 

3.«»  I 

3.:.  I 
3..-.  ! 


3.S 

3.0 
1.0 
4.0 
1.1 
5.4 

7.5 
7.5 
7.3 
7.0 
6.5 


•f. 


1.3 
4.3 
1.1 
4.3 
1  0 

4  r> 

■"».  i 

7.1 
7.ri 


r..o 
.-..3 

.'>.3 

r».  2 
r..i 

.').  1 

ri.7 

7.6 
«.8 
5.6 

5.5 
5.2 
5.0 
4.7 
4.3 


23  snKFAOE   WATEB   80PPLY,  1906. 

Daily  gagt  height,  in  feet,  of  Sxttquthtmntt  River  at  Danville,  Pa.,  for  ISOe — Tonti 


J„. 

Feb.  1  Uar. 
11  '    37 

..':'i,S:r 

Apr. 

»Uy.  [  June. 

July. 

Aug.     Sept.  j  0( 

■t.  1  Not-. 

1  !:? 

1!  ii 

3.S        1.3 

sis        2-b 

J      5.- 

• 

Note.— River  Iroun  February  S-Sl ;  backwater,  February  13, 

Rat\<ng  laMefor  Sutquthamia  Rirer  at  Danrik,  Pa.,  for  1906. 


Ohef 

liailait. 


:^w       i',sm 

2.00         l.StO 


he^t. 

chnrgo. 

.^x. 

Dl^ 

S( 

* 

'"r-0 

ir*  i 

ou. 

46,220 

I  n.teD 
'  64.3:0 


DDdltlon 


Itl> 


Motuhly  daeharge  of  S\t*quthannc 

IDralnaga  ana,  11 


m  BSge  hclgbU  l.S  Iwt  and  I' 
'dver  al  Panritle.  Pa.,  fur  1906. 
H  iquaie  mllea.]' 


Uonth. 

Uailmiliii.'Hl 

fi.aoo 

8,800 
13, mo 

1^640 
2,M0 

-feet. 

I8,fl00 
13,«M 
22,9D0 
14,900 
14,000 

m,SoO 
3an 

7,00(1 

Rnn-ofl. 

ua 

ssiiiool 

TB.TOl 

*i'.m 
mIsuo 

27,000  1 

tlT,300 

l.MO 

1.1,100 

■  and  .lulj-  wcnr  iletotmined  by 


Lceptlonol  February  » nil  July. 


.mpanjoi 
ind  July. 


The  following  table  gives  the  horsepower  (80  per  cent  efficie 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  disch 
and  shows  tlie  number  of  days  on  which  the  flow  and  the  coiresp 
ing  horsepower  were,  respectively,  less  than  the  amounts  given  ii 
columns  for  "discharge"  and  "horsepower." 


SUSQUEHANNA   SIVER   DBAINAOE    BASIN. 
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DiKkar^  and  hor$epover  table  for  Susqufhanna  River  at  Dannllf,  Pa.,  from  1899  to  190$. 


Horse- 

Dis- 

pover    ' 



duirgein 
'   second- 
feet 

(80  per  j 
cent  efB- ' 

ciency)  1 

i8ra.« 

per  foot 
fall. 

1 

SilO 

80 

! 

ii90 

90 

1.10i> 

100 

1.320 

120 

3i   ' 

1.54D 

140 

42    ' 

1.760 

ItW    ' 

50 

1,»D 

180 

71 

2,300 

200 

83    ' 

2.750 

250 

127  ; 

3,. mo 

300 

137    . 

3,kT0 

350 

142    : 

4.41)0 

400 

158  ; 

4,950 

450 

109 

5.5U) 

500 

173    ' 

t>,HOO 

tXX) 

193    1 

7.700 

700 

207    1 

1 

Number  of  days  of  deficient  flow, 


I  I 

1900.    I    1901.    i    1902.    ^    1903.    I  1904.^       19a5.    '    1<0>.    ! 


I 


I 


3     ' • 

30 

30     • 

55     ' ' 

75    ' ' 

80 1 

104    1 

120    , r. 

147  14    !  tt  6  H     21 

154  <        20    <         12             15             39               3             'M) 

163  '        44             16    I        25    .        (i7             10            ."iO 

173  I        71     I        32             .39             K\            23             lil 

179  .        91             48            50            95            37            70 

182  ,       113    '53            58           HI             m            SI 

186  151     ,        91             75           i:)9            «M>           Ii)5 

194  171           111            98           15(>           121           i:w 


« Miirh  25  to  Dccenilier  31 .  1809. 

^.N'rt  records  at   DanvUle  for  1904.    These  results  are  obtained  by  using  th«»  Wilki'sbjirn-  r»H-i.pN. 
uvreoaM  in  proportion  to  the  drainage  areas  of  the  two  station». 

^SoTt— During  the  period  covered  by  the  above  table  the  niiniinmri  How  whs  s;*)  .s«KM)ini-f«>«'i .  j^rivin^ 
Hhorsppower  per  f«K>t  of  fcUI.  on  three  consecutive  days  in  Septemlwr.  1900. 

SUSQUEHANNA    RIVER   AT    I1ARRISBUK(J,  PA. 

Regular  daily  observations  of  the  stage  of  Susqiiehjiniia  Kivcr  at 
Harrisburg  were  started  in  1890  by  E.  Mather,  president  of  th(^  1  larris- 
buiv  water  board.  During  the  first  half  of  lOOfi  the  *rJip'  heights 
vere  furnished  by  Mr.  Mather  and  during  the  last  half  by  the  riiitcjl 
States  Weather  Bureau,  which  now  maintains  this  station.  The  con- 
ditions at  this  station  and  the  bench  marks  are  de.scrilxMl  in  Water- 
Supply  Paper  No.  167,  page  26,  where  are  given  also  r(»f(»r(Mue>  to 
publications  that  contain  data  for  previous  vcmhs. 

The  following  discharge  measurement  was  made  Jiiik^  2'.),  1  <)()('): 

Width,   2.500  feet;  area,    10,100  square  foot;  gage   lH*i<r]>t,    2.11    f«M'i:  «li.-«  liarLrr, 
17.100  Becxmd-feet. 


Daily  gage  height,  injeet^  of  Stitqiiehanna  Rinr  af  llarn'shnni.  Pa.,  jhr  lam:. 


Day. 

Jan. 
5.2 

Feb. 

I 

3.9 
1    3.4    1 
Z.3 
2.8 
2.7 

2.2 
1     1.8 
1     1.9 
1    2.0 
,    2.0 

1    2.05 
1    2.1 
'    1.9 
1    2.16 
I    2.6 

Mar. 

3.fi5 

3.5 

3.0 

3.7 

7.5 

7.0 
6.1 
5.8 
4.8 
4.2 

4.0 
3.6 
3.5 
3.6 
3.2 

1 
Apr.  I 

■ 

10. 75 
10.6 

9.1  ; 

7.9    1 

7.2  1 

7.3 

8.3  ' 
,    8.25 

7.4 

;  '■' 

1     8.95 

10.1 

;    9.5 

8.2 

;    8.85 

May. 

3. :« 

3.2 
3.  i):t 
3. 05 
.3.1 

.1  l.'i 
3.  »i 
3.4 
3.  2 
3.0 

3.0 

2.S5 

2.H 

2.7 

2.ti 

JUIU'. 

'..  A'} 
A.h 
4.0 
'A.  t\ 

:\.2 

•AA 
2.  H.-) 
2  •» 
3.5 
3.H 

.3.3 

2.9 

2.95 

2.M 

2.7 

.hily. 
•)  ■< 

2.  :.•. 

2.  4-) 
2. .{ 
A.  A 

•A.  A 
2.  S.-) 
2.  .Vi 
•2.  A     , 
2.2    1 

2.  or)  ■ 

2.0    1 
1.9    ! 
1.75  1 
1.9     . 

1.7 
1.7 
l.li 
1.7 
l.s 

2.  2 
2.2 

2.  1 

•■>  «> 

...  * 

2.  A 

2.  A 

2.  i» 
3.7 

3.  2 

2.8 

•)    ;j 

2.  2 
2.  0 
2.  1 
2.  .") 

•J  J 

J  T 

!.".♦ 
1.7 
l.», 

i.r. 
i.r. 
1.4  : 

1.4  ' 
1.3  , 

Ort. 
1.0 

l.o 

1.0 
1.0 
l.s 

•)    o 

T.  r» 

l.s 

1.0 
1.0 

1.4 
1.4 
1.  5 
1.5 
1.4 

Nov. 

2.  s 
2.  s  , 
2.  s 
2.7 
2.7 

2.  '• 
2.4 
2.:i 
2.  2 
I  1 

2. 0 
2.0  , 

1.9 ; 

1.9 
2.0  ! 

1  )<'<•. 

2  t> 

4.95 

2.  5 

'    4.4 

2  1 

4.4 

•)  ■» 

'    4.85 

2.  1 

e 

1    5.16 

2.  A 

7 

'    5  1 

•)  •) 

8. 

4.9 

2.  A 

ft 

4-1 

4.0 

*o. 

'     3.G5 

4.0 

ll 
12 

...1    3.0 
'     3.0 

,3.U 
3.5 

1-1. 

3.0 

3.0 

U. 

'     .11 

3.5 

15-. 

....     3.2 

3.5 

24  HUBFACE    WATER   SUPPLY,   IBOB. 

Daily  gagehdght,in feet, of  Stttqudumna hiver at  Harriihurg, Pa.,  foT  1906 — CoDlin 


D«y. 

H": 

Feb. 

2.S 

2.1 

2.1 
3.7S 

Msr. 

J! 

Z.G 
2.S 

2.4 

If 

Apr. 

in 

my. 

2.  a 

2.6 
2!  25 

11 

June. 

2!4 
2.  J 

S.4 

Ik 

July, 
is 

.8 

Au«. 

i 

12 

i.* 

Sept. 

1:1 

Oct. 

2:» 

Nov.     1 

W 

II 

1!::::::::::: 

:]lr 

12 

S::::::::::: 

::!  t? 

" 

Note.— tee  condition!  eiJsMi]  during  portlom  of  January,  February,  and  Uarcb. 

Rating  table  for  Sutquehmna  Rirer  at  Harritbtirg,  Pa.,  for  1905  a. 


^^. 

cluirge. 

^It^. 

Dis- 
charge. 

». 

cl^"" 

l^^t.      c 

Fr„. 

^^% 

^^r-i& 

%'-;(i; 

F»,. 

2U 

T,«AO 

2.  SO 

mn 

s.w 

B,3) 

n 

■P, 

aao 

4.m 

10  00        1 

a.  10 

38,  ISO 

«1,«0 

3a 


J 

lantMy  ditcharge  of  S'lsq 
IDralrage 

uehanna  Rive 

rea,  24.000  aqua 

r  at  Uarritharg. 
ren,i1e..l 

Pa. 

for  190G. 

Month. 

Discharge 

23,500 
ll.TflO 

loisoo 

<>:oxi 

fi.wo 

14^300 

Mean. 

aeiioo 

Sec.-lt,  per 

ffi 

4S;400 
82.  a» 

1,91 
.87,'i 

i.o; 

1.34 

AuglHt 

^•?Sl 

Novpmbcr 

December 

K.aw 

.«ir 

1.0« 

_. 

«,o:.xi 

M.SOO 

..,_.  ._. 



—The  computation  i 


SCSQUEHAHNA    BIVEB    DRAtNAQB    BASIN. 
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rhe  following  table  ^ves  the  horsepower  (SO  per  cent  ofiicicncy) 
:  foot  of  fall  that  may  be  developed  at  different  rates  nf  dlsi'liai^ 
d  shows  the  number  of  days  on  which  the  flow  and  the  corresjwnd- 
!  horsepower  were  respectively  less  than  the  aniouuty  giv(>n  in  the 
lumns  for  "dischai^"  and  "horsepower." 

uchirgi'  and  horupowfr  tabU/or  Sutqurhanna  River  at  Ilarrisbunj.  Pa.,  from  IS'Jl  to 


power 
(80  per 


18M,       KM.    I 


»,m 

eoo 

th 

IS3 

_ 

Dit-     I    power    ' 


Number  o(  diys  of  itrSclpn 


Knt-Fram  IWI  to  Itoe  tbe  mlnimim 
"iMonivt  (Uj*  In  September.  1900.  For 
"UtKe  la  boHd  on  <awi:tMtt>f  at  SIrC&ll 
Mt  (or  l«  except  In  W04.    In  gtnenil  t 


H'  n-solls  Koifld  (iro'lMiMr  l«  ufl«H-l".<'nl')-  HliKhily'^y'i'' 
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8UBFA0E    WATER   SUPPLY,   1906. 


SUSQUEHANNA   RIVER   NEAR   m'cALL   FERRY,  PA. 

This  station  was  established  May  17,  1902,  by  Boyd  Ehle,  who  f\ 
nishes  the  gage  heights.  It  is  located  at  a  narrow  and  rocky  part 
Susquehanna  River,  about  20  miles  above  its  mouth  and  1  mile  abo 
the  village  of  McCall  Ferry. 

The  measurements  at  this  station  have  been  referred  to  two  pe; 
manent  gages,  designated  as  Nos.  2  and  5,  which  give  elevatior 
directly  above  sea  level.  No.  2  is  about  three-fourths  mile  below  th 
village  of  McCall  Ferry,  in  the  tailrace  of  the  proposed  power  housi 
It  was  read  daily  fix)m  June,  1902,  through  February,  1906,  whe 
operations  at  the  dam  began  to  cause  backwater  at  the  gage.  Ga§ 
No.  5  is  about  2  miles  below  McCall  Ferry,  at  the  foot  of  Cullys  Fall 
and  is  so  located  as  to  be  entirely  out  of  the  influence  of  the  dan 
Regular  readings  on  this  gage  were  not  made  imtil  March  1, 190 
since  which  time  it  has  been  used  exclusively.  The  conditions  at  th 
station  and  the  bench  marks  are  described  in  Water-Supply  Pap 
No.  167,  page  29,  where  are  given  also  references  to  publications  th; 
contain  data  for  previous  years. 

Daily  gage  height^  xnfeet,  of  Susquehanna  River  near  McCall  Ferry,  Pa.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

loas 
ioa7 
ioa6 
ioa2 
ioa2 

104  0 

loao 
ioa2 

102.8 
102.5 

loao 
ioa4 

102.0 
102.1 
102.0 

102.4 
102.4 
102.4 
102.0 
101.9 

10L9 
10L5 
101.5 
10L2 
101.5 

lOLl 
10L2 
101.3 
101.4 
101.4 

Oct. 

Nov. 

D« 

1 

107. 17 
105.97 
106.15 
106.96 
106.75 

10&28 
10a28 
107.89 
107. 17 
105.29 

105.29 
104  55 
104  94 
104  94 
105.11 

105.11 
105.46 
105.62 
105.62 
105u37 

105.29 
105.20 
105.29 
105.62 
110.77 

114  73 
112.84 
110.65 
109i45 
107.89 
106.96 

106i24 
105.88 
105i02 
104  41 
104  33 

10a90 
102.96 
102.57 
102  41 
102.81 

102.96 
102.81 
102.73 

ioai4 

10a56 

10407 
10a64 
10a39 
10a47 
10a39 

10a64 
104  94 
105.62 
106.34 
105.97 

107. 76 
107.40 
10d64 

105.8 
105.8 
105.6 
110.7 
111.1 

112.0 
111.0 
109.6 
10&8 
107.5 

io&o' 

105.9 
105.8 
105.5 

105.9 
105.1 
104  8 
104  8 
104  8 

1041 
104  3 
104  1 

ioa9 
ioa8 

ioa6 
ioa7 

104  7 
107.5 
11&6 
115.8 

116.0 
117.8 
115.9 

iia9 

112.0 

111.4 
112.0 

iia4 

112.5 

iiao 
lias 

115.9 
115.8 
114  2 
114  0 

119.0 
117.0 
115.3 

iia4 

111.6 

110.0 
109.0 

loai 

107.6 
107.4 

107.3 
107.3 
10&9 
106.2 
lO&O 

105.7 
105l4 
105.3 
105.2 
105.0 

105.0 
105.1 
105.9 
105.7 
105.1 

104  9 
104  8 
104  6 
104  6 
104  5 

104  4 
104  3 
104  2 
1041 
1041 

1041 
104  2 
1041 

ioa7 
loas 

loai 

102.9 

loai 
ioa4 

lO&O 
110.7 

ioa2 

107.7 
106i6 
106.0 
105.6 

105.1 
104  9 
104  7 
104  8 
105.9 

10&9 
105.0 
104  5 
104  8 
104  6 

104  5 
105.1 
104  4 
105.5 
10&3 

110.0 

ioa5 

10&6 
107.2 
106.2 

105.6 
105.1 
104  5 

loao 
ioa4 

loai 

102.8 

loai 
loao 
ioa8 

103.0 
104  8 
104  2 

loao 
ioa5 

ioa5 
ioa4 
loao 

102.9 
102.8 

102.9 

ioa2 
loao 

102.9 
102.7 

ioa5 
ioa4 
ioa5 
ioa4 
ioa3 

ioa2 
loao 
loao 
ioa2 
loai 

103.0 

loao 

102.9 

loai 
loas 

104  9 

ioa7 
ioa7 
ioa5 
ioa6 
loao 

loae 
ioa8 

104  6 
105.2 
104  9 

104  5 

ioa8 
ioa5 
loao 

102.9 
102.8 

ioa7 
loao 
ioa2 

102.9 

ioa8 
ioa6 
loao 

104  5 
104  7 
104  2 

101.3 
101.8 
101.5 
101.0 
102.5 

104  2 

ioa2 
loao 

102.4 
102.2 

102.0 
10L8 
101.8 
101.8 
102.1 

101.7 
101.7 
101.6 
101.4 
102.0 

104  6 
105.4 
106i8 
107.4 
10&4 

105.6 
105.2 
104  8 
104  4 
1040 
1040 

104  2 

lO* 

2 

104  2 
1041 
104  0 

lO* 

3 

10< 

4 

in: 

5 

104  0     10.^ 

6 

1040 

10.^ 

7 

ioa9 
loas 
ioa2 
ioa3 

ioa3 
loao 

102.6 
102.5 
102.5 

102.5 
102.5 
102.6 
102.6 
102.6 

loao 

105.0 
lO&O 
lO&O 

loao 

105.6 
105.2 
104  8 
104  4 
1040 

10< 

8 

10.^ 

9 

ia^ 

10 

10^ 

11 

107 

12 

m 

13 

m 

14 

m 

15 

la*) 

16 

m'i 

17 

101) 

18 

m 

19 

106 

20 

106 

21 

106 

22 

106 

23 

105 

24 

104 

25 

104 

26 

103 

27 

lo: 

28 

lo: 

29 

lo: 

30 

31 

lO 
lO 

Note.— All  above  gage  heights  refer  to  Cullys  Falls  gage. 


BUSQUBBAWA   BIVEB   DRAINAGE   BASIN. 
Raing  table /or  Sttsqvthanna  Rirtr  near  McCatl  Ftrry.  Pa../w 


«. 

/.^^. 

^.. 

Dli- 
ctuige.  1 

». 

c;h.rge. 

hf'lg'it- 

.'". 

'ir^ 

Fetl. 

^ri^' : 

F««. 

«■ 

Frri. 

t4,aSO 

Bndltlon 


It  It  IWH" 


t  la  irett  diDoed  ibovc  gagr  b> 
Hondily  di*chari/«  o/  5u>7u<Aaniui  flii'CT  near  McCall  Ferry,  Pa., 
IDnliugB  Bna,  »3)0  aquan  mllea.] 


CHENANGO    RIVER    AT    BINRIIAMTOX,  X.  Y. 

This  station,  which  was  establisliod  July  31,  I'.K)!,  is  loci 
Court  Street  Bridge,  Binghamton.  The  coiidilioiis  al  lliis  .■ 
the  bench  marks  are  described  in  Watcr-Siipply  Paper  Xo 
S2,  where  are  given  also  references  to  pul)licatioiis  that  t:o 
for  prerious  years. 

Dudtarge  mtatvremtnU  ofChentrngo  Rirrr  al  Bin-ihamlon,  .V.  )'.,  ir, 


88  80BFACE    WATEB   SUPPLY,   1906. 

DaUji  gage  height,  in /ett,  oj  Chenango  River  at  Bmghandtm,  A'.   Y.. /or  J 906. 


D.y. 

Jan. 

r»b. 

lUr. 

Apr. 

lUy. 

,^ 

July. 

Aug. 

a*pt. 

0,. 

Nov. 

7.66 

T.» 

sii 

T.78 

'A 

11 
If 

6,88 
9.3S 

Is 

6.88 

8.82 

IS 
IS 

11 

S.82 

tf 

8.78 

6,78 

11 

7.W 

6.37 

11 

il 
js 

li 

6.19 

6.  OS 

Is 

871 

8te 
e.M 

6.M 

IS! 

£.78 

11 

18.08 

a  71 

10.23 

11. or 

11 
II 

if 

&17 
.7S 

■I 

si 

S:2 

8.56 
7,«4 

6.'«e 

S!! 

li 

ii 

6.21 

II 

6.33 

,a 

law 

8»3 

11 

6.43 
a26 

7!  20 

11 
«:b7 

6BT 
7.27 

Is 

6.02 

Is 

s!46 
6.3J 
6.21 
6.01 
(I.S3 

11 

6.S 

li 

6.a 
s.« 

6.16 
6.6S 

If 

8. 68 
6.2 

882 

1 

ii 

83 
8.82 
88 

Si 

84 

S.5 
6.18 

If 

8,4 

li 

8.42 

s 

82 
S.2 
80 

82S 
6.22 
iOS 
5.08 

6,3 
84 
832 

5.48 
838 
83 
82 

5. 28 

s 

8S8 

5.4S 
i.43 

as 

It 

8.58 

8.52 

6.48 
882 

« 

0.12 



nble  Qwdlr  Icr  during  Juin 


Rating  table/or  Chenango  River  at  Binghamton,  N.   Y.,jot  1906. 
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Monthly  disdtarge  of  Chenango  River  at  Binghamton,  N.  Y.,  for  1906. 

[Drainagp  ana,  1,530  iquarB  miles. J 


Month. 


Jumanr.. 
Fcbfwrr. 
Kiicfa..:. 


r 


IV. 

Jwie. 

My 

Aqput — 
AfMnber. 
October.... 

Deecmber.. 


The  r«r. 


Dlschai 

rge  In  aeoond-feet. 

1 

Minimum.  |    Mean. 

Run-off, 

Maximum. 

Sec. 
8q. 

-ft.  per 
milo. 

Depth  in 
inchos. 

14,200 

1,490 

3.550 

2.32 

2.  OS 

5,780 

820  . 

1.930 

1.26 

1.31 

;4,1U0 

776 

3,520 

2.30 

2. 05 

13,300 

1.440  < 

6.220 

4.07 

4.54 

10,800 

967 

2.910 

1.90 

2.19 

3,970 

1.030  1 

2.040 

1.33 

1.48 

3,000 

525 

1.300 

.850 

.IW 

1,360 

396  < 

7H9 

.alti 

.59 

570 

145  , 

380 

.248 

.28 

5,220 

355  ' 

l.2tlO 

.824 

.95 

6,000 

875  , 

2.180 

1.42 

1.5N 

8,220 

875 

2.700 

1.7G 

i.ru 

2.  (W 

14,200 

145 

2,400 

21. 2<. 

NoTi.— Valui*^  for  January,  February,  and  December  are  probably  fllightly  in  excoss  of  the  true 
nine  owic^  to  needle  ice.  V'alues  for  entire  year  are  excellent  except  January,  Fcbniary.  and  Deconi- 
brr.  which  ait  good. 

CHEMUNG   RIVER   AT   CHEMUNG,    N.  Y. 

This  station  was  established  September  7,  1903.  It  b;  located  at 
the  suspension  highway  bridge,  midway  between  Chemung,  N.  Y.,  and 
FiUaM'ana,  Pa.,  near  the  State  line.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Pai)er  No.  107, 
page  35,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


Discharge  measurements  of  Chemung  River  at  Chemung,  X.    Y..  in  190')- ti. 


Date. 


Hydrographer. 


1905. 

XAirh2l '  F.  IT.  Brundage 

)Urcfa22 do 

M«irh22 ' do 

March  26 W.  B.  Freeman 

March  20 do 

May  18 II.  R.  Beebe 

Jiily  20 Murphy  and  Covert 

Aupisi  23 1  Covert  and  Weeks. . 


1906. 
February  li. 


Covert  and  Weeks, 


iry 

March  30 '  Horton  and  Mott. 

March  31 ,  R.  E.  Horton. 

•March  31 do 

July 27 1  C.C.  Covert.. 

September  15...  i do 

October  4 1 do 


Width. 


i   .\  roH  of 
sustion. 


Frrt. 

:m 

3«» 
3C»3 
.•»3 
220 
21  »i 
197 


22.-) 
:«♦.-. 

2(H) 
I  Kit 
•2(« 


Sii.  ft. 

■A.  :iso 
a. -110 

4.  Am 

4.  I '.JO 

l.(M(» 

1 .  (H,0 

<x>4 


i.O-JO 

2,  ;>iO 

4.  .{40 

4. 120 

\tX, 

MiO 

N7«» 


height. 


Ffff. 
'.».  4r. 
\l  4«» 

S.  S4 


12. 
11. 


:() 

•  14 

2s 


ii 


7.  20 
ll.7;{ 
11.40 

2  '2[i 

2.  (.3 


Dis- 
churgc. 

Sfi-.-ff. 
lti..VH) 
I'l.iXK) 

i;{.<»oo 

211.  MH) 

J.'i.'KKl 

714 

71s 

ii,-. 


»)74 

••.*<,''■<) 

27..7KI 

4l». 
2l». 


' W condltionfl;  gage  bei^t  to  bottom  of  ice.  2.42  foot;  uvorage  thickness  of  ice,  ..'tH  feel:  con.si<h'r- 


iRR  203—07 3 


SURFACE    WATER   8UPPLX,  1906. 

Daili)  goge  height,  infiet,  of  Chtmurtg  River  at  Chemung,  N.  Y ..for  1!>06. 

Hay.  ;  J»n.  '  I>h.  !  tlu.  ;  Apr.  j  M«y.  1  Junf.  j  Jaly.  '  Aug.  ]  Sept.      Oi-t.      Nov. 


I    3.93      3.1S      2.Se 


;    1.71       8.S2  I    3.2 


1.02  ;    3.35  I    2.U 


4.15      3.Cf      1.24      2.IM 


2.33:    2.NI 

-  IS      2. 46 

A      1.3ft 


t.m       2.47  '     3.36 


I'm  ' 

2,31 

1.1 

.— loe  PondJiLoiH  u  follows:  Shore  loe  only  In  January:  rlrer  (roien  ovpr  Ffliniary  1  ai 
nalned  Irovn  until  the  JUtnr  part  ol  the  monlb;  conalderable  anchor  Ice  during  the 

Haling  table  for  Chtmvng  Rirer  at  Chemung.  -V.  Y..for  mOa  and  1906. 


]   Sie.-fi. 


1.30 
I       2.40 


cbarge.    | 

^1 


Din- 

l^^l. 

'r^- 

't'm 

7.20 

rm 

laappllCBbleonty  for  open  .channel  conditions. 
i-19X.    It  la  wdl  definod  Above  gage  height  1 


ItlsbaHdondlscI 
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Monthly  discharge  of  Chemung  River  at  Chernung,  N.  Y..for  1906-*]. 

[Drainage  area,  2,440  square  miles.] 


tteOtfT 

Ekieiih 


1-15«. 
19-31*.. 


OttPber. 

-■nmber. 
Ibmiber. 


'MMHirT 

Ibeh.... 


I  tort.'.'.: 

tlvtonber. 
OSober.... 
Bovenber.. 

AMonber^. 


The  year. 


Month. 


Discharge  in  second-feet. 


Itiiii-<)1T. 


M«.mum.  1  Minimum.      Mean.      ^--^^,^'  ,  ^P^^ 


1905. 


\9CKt. 


5,«20 

39,800 

0.420 

1.430 

22.000 

4.280 

2.400 

757 

1.010 

2.350 

9.3(i0 


12.«00 


015 
8.130 
1.5M0 
385 
298 
337 
220 
204 
200 
314 
♦ilO 


UiO 


1 


28.400 

13.000 

14.000 

9.530 

4.080 

2.500 

379 

5.130 

0,890 

7,230 


28.400 


385 

1.230 

1.070 

801 

437 

373 

82 

100 

076 

482 

82 


2.  aw 

22.<)00 

3.280 

728 

2.900 

.040 

»i22 

390 

491 

570 

.900 


2.300 

2.0JI0 

3.ti70 

0.040 

2.080 

2.780 

9a') 

975 

204 

1.120 

1.9tl0 

2,090 


2.2.*«) 


0.840 
9. 2tl 
1.34 

.2<« 
1.21 

.420 

Am 

.201 
.2,37 
1.19 


.943 
.K2H^ 
1.51) 
2.48 
1.10 
1.14 
.371 
.400 
.084 
.459 

.  S')7 


a  47 

4.48 
1..W 
.34 
l.:C) 
.49 
.29 
.IX 

.z\ 


1.09 
.85 
1.73 
2.77 
1.27 


27 


1 


.43 

.40 
.09 
.53 
.90 
.99 

12.  :tK 


•A  comparison  of  these  figures  with  those  for  the  discharge  of  Siisfitiehanna  Uivor  at  MrC.iil  Ferry 
Itetes  that  the  mean  dischaige  at  the  station  for  the  period  in  1905  not  included  in  the  tuhlc  Wii.s 
iMQXiiDatdj  as  follows:  January  16-31.  about  1,700  second-feet;  February,  about  900  second-feet; 
liich  1-18,  about  2,500  second-feet. 

^Estimates  for  frozen  period  of  1906  are  based  on  discharge  of  Susquehanna  River  at  Biugiianiton. 

StTn.- Values  for  1905  and  1906  are  excellent,  except  those  for  February,  190<"..  which  are  fair. 


WEST    BRANCH    OF    SUSQUEHANNA    RIVER    AT    WILLIAMSPOUT,    PA. 

This  Station  at  Williamsport  was  established  March  1,  1S95,  by 
Geoi|je  D.  Snyder,  who  was  at  that  time  city  engineer,  and  (billy  ga<i:(^ 
blights  have  be^n  recorded  since  that  date.  It  is  located  at  the 
Market  Street  Bridge.  The  conditions  at  this  station  and  tlio  l)en('h 
marks  are  described  in  Water  Supply  Paper  No.  1G7,  page  '^7,  where 
we  given  also  references  to  publications  that  contain  data  for  previous 
years. 

The  following  discharge  measurement  was  made  June  30,  1900: 

Width,  744  feet;  area,  3,620  ciquare  feet;  irago  height,   1.27  icM-t :  di.sj'hargo,  2,3()0 
^cond-feet. 


SL'RFAOE    WATER   SUITLY,   1906. 


I  July.     Aug,     Sept, 


.■i.3        3,0,      3.4        8.S 


l.B        3.2       S,S  : 


Hatijtff  labk/or  IJr»f  Branch  of  Sviqiirhmma  Hirer  at  Wiltiamtporl .  Pa.,  fur  IWX' 


.», 

chX. 

Yi«- 

3,270 

».'m' 


Itls-  'lira 

chBfge.  ;    heiglit. 

Sec.^i.         Frfl. 


\".^  ! 

17.  ISO 

14.980 
1B.9«    ! 
»),«»    ; 
21, «» 

22.W0 
ZH.OOO 


SDBQUEHANNA   RITBR   DRAINAOK   BAStN.  88 

a/  Wat  Branch  of  Su»giifhanna  Kiirr  at  Witliamtporl,  Pa.,  /or  1906. 
[DnlnagF  am,  i,tU  Wliurp  niJIps.) 


DlHdiarEe  Id  Mcond-fwt. 

iiuD-..(r. 

Uantb. 

IIulmum.:i[Ii>lmiim. ;    Usan. 

SfC.-tt.pPt  iDopthUl 

. 

«,<no 

R.T10 

as 

S,780 

ilsio       4!zio 

;as    J"" 

B.870        22.000 

3,«o       7. flan 

l.fllO  1        2.S30 

■           -l» 

p 

i.W    1           1,3S 

»•;, 

:SSI      ,:Sg 

Kf" 

p,  Novemlier,  snd  nii* 


The  following  table  gives  the  horsepower  (80  per  cent  cflicipiicy)  per 
hot  of  fall  that  may  be  developed  at  different  rates  of  discliarge,  and 
Aows  the  number  of  days  on  which  the  flow  and  the  correspond  in  fj 
iBsepower  were  respectively  leas  than  the  amounts  given  in  tlio  col- 
Buns  for  '"discharge"  and  "horsepower." 

fctlffl^  and  hortrpoarr  lahU  far  Wat  Braneh  of  Sutq\irhannn  RiiT  iil  WllHniiigjiorl, 
Pa.,  from  I8S5  lo  IH06. 


Ilone- 

Dif. 

centfBl. 

- 

■ 

— 

-, 

-- 

; 

•*•:,.■ 

urn. 

■Mil. 

-U. 

""■ : 

!"U, 

l!.l,. 

« 

2S 

" 

■ 

\ 

n 

JUI 

i» 

le 

IW 

;o 

I<I4 

I.Vt 

1,« 

m 

1,4 

*>Uidi  1  to  Derember  31,  im>. 
j_5™-I>iifing  ppriod  covcrsd  by  the  ahove  uMi' 
"™p«*n  pciToot  ol  fkU  (or  live  <Uy<  In  ISOfi. 


B0BrAOE   WATBB   SUPPLY,  1906. 


JUNIATA    BIVER   AT    NEWPORT,  PA. 


This  gaging  station  was  established  March  21,  1899,  and  discoo' 
tinued  July  14,  1906.  Until  the  autumn  of  1904  it  was  locat«d  on  thi 
covered  wagon  bridge  800  feet  cast  of  the  public  square  at  Nevpot, 
Fa.  In  the  latter  part  of  1904  this  bridge  was  removed  and  a  stol 
structure  erected  on  the  same  site.  The  conditions  at  this  sUtiK 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  1)1 
page  40,  where  are  given  also  references  to  pubUcations  that  oanUi 
data  for  previous  years. 

The  following  discharge  measurement  was  made  June  28, 1906; 

Width,  534  feet;  area,  1,190  square  (eet;  gage  height,  378  feet;  discharge, 2 .SSDtMnl- 


feet. 


Daily  gage  height,  in  fat,  of  Juniata  Rwtr  at  Newport,  Pa.,  for  1906. 


D.y. 

,„.      1 

g 

16 

lialiHij  lablefor  Juniata  Rivrr  at  Newport,  Pa.,  for  1905-6. 


hei^I. 


oh,>^. 

^1^. 

Dls-      1 

Z^. 

'"^^■ 

he^t. 

'r:t- . 

r^ 

"/^    . 

f«^. 

S, 

s^- 

'U 

fa) 

5^ 

» 

^0 

8.00 

\k^ 

190 

I 

MO 

18.  MD 

7™ 

S 

».«.        1 

5«) 

1 

Note— 1 

r/w  table  hi 
table  la  [be  t 


ppUpablB  only  Ic 

id  beyond  ths. 

r  lew  up  tn  gtige  helgbt  \ 


_  ..jHdf  ituring  IS^lMb.    It  in  vett  lieflncd  bi 
r  been  eitended  beyond  three  Wmlts-  heVne  bi 


Dj.    It  ii  buKt  on  i>'^ 
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Monthly  dUcharge  of  Juniata  River  at  Newport^  Pa.,  for  1906. 

[Drainage  area,  3,480  square  miles.] 


Dischaige  In  second-feet. 


Rcn-<)(T. 


Month. 


r 


Maximum. 


Mnary. 

lOBP 

JviT  1-14 . 


14,100 
2.880 

28,500 

24,100 
3,870 

11.900 
4670 


Minimum.      Mean,    i  ^/""'.r'' i  ^Kl!J" 

sq.  mile.     ,   inenes. 


4.G70 
1,790 
2,430 
3.360 
1.790 
1,580 
1,790 


7,<»0 

7,020  ; 

13. 100  , 
2.U20  i 
3.,-|60  I 
2.vS20 


2.  IH 
.r>5H 

2.02 

3. 76 
.753 

1.02 
.810 


2. 51 
.fi9 

2. :« 

4. '20 
.S7 

1.14 
.42 


XoTi-— Values  for  entire  year  are  excellent. 


The  following  tables  give  the  horsepower  (80  per  cent  efficiency) 
per  foot  of  fall  that  maybe  developed  at  different  rates  of  discharge, 
•nd  shows  the  number  of  days  on  which  the  flow  and  the  correspond- 
ing horsepower  were  respeetively  less  than  the  amounts  given  in  the 
columns  for  '* discharge'*  and  '* horsepower." 

IHtchargf  and  horsepower  table  for  Juniata  Rtrer  at  Newport,  Pa.,  from  JS9U-J90f;. 


!   Horse- 

Number of  days 

of  deficient  flow. 

Dis- 
charge in 
1  second- 
1     feet. 

power 

i    ^^^I 
1  cent  effi- 
ciency 

1809.a 

1900. 

1901.    i 

1902. 

,  i\m. 

1904. 

1<W.-).        19CX).'' 

1  per  foot 
'     fall). 

25 
30 

i            35 
40 
45 

1            50 
60 

7 
12 
12 

24    , 
24 
24 
36    , 

1 
1 

1 

1 

2      . 

4 

4 

H 

H 

H 

IS 

275 

330 

•» 

'        385 

, 

'> 

440 

.«•)      

495 

p" 

550 
660 

O         

39 

4 

10     

770 

1           70 

62 

67 

20 

74 

10      

880 

80 

62    ' 

67 

20 

S9 

10      

990 

1           90 

90 

106 

30 

25 

1)4     ' 

11     

1,100 

100 

90    1 

106 

30 

25 

'.♦4 

11     

1.320 

120 

125    , 

128 

39 

38 

2 

120 

11    

1,540 

140 

136 

141 

50 

('>4 

11 

i:5»i 

24      

1,760 

leo 

160    ' 

172 

07 

») 

42 

144 

J*.*                \ 

1.980 

180 

175    , 

185 

90 

10« 

•i'i 

\4r> 

44             J.-. 

2.200 

200 

185    ' 

199 

'      117 

12fi 

111 

1')! 

7t.             .-il 

2,750 

250 
a  March  21 

209 

228 

'      163 

1 

1»>7           las 
*>  Jaiuijin' 

17H 
1  lo  .Iiilv 

I'.rj             (.0 

to  December  31. 

U. 

Note. — From  March  21,  1899,  to  July  14, 1906,  the  mininmra  flf>w  wu.s  2.'«)  .so(f>n<l-f(M't.  giving  21  hon^c- 
pow«r  per  foot  of  fiUI,  on  6  consecutive  days  in  June.  189<.>.  1  day  in  July,  iHCn^,  NovoiiiIxt,  llMja,  and 
December,  1908. 
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BUBFACE   WATER  SUPPLY,  1908. 


BROAD  CREEK  AT  MUX  GREEN,   MD. 

This  gaging  station  was  established  December  14,  1904.  It  is 
located  in  the  village  of  Mill  Green,  on  the  steel  highway  bridge,  and 
is  best  reached  from  Cardiff,  Md.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water -Supply  Paper  No.  167, 
page  43. 

DMiarge  fMoturemerUt  of  Broad  Cnek  at  Mill  Green,  Md.,  \n  190S-6. 


Date. 


1905. 


Iljrdrosnpber. 


Width. 


Jane23 G  rover  and  Ljman. 

November2 G.  F.  lUriey 

November  2 do 


1906. 

liarrti  17 Follansbee  and  llenahaw. 

liarcfa» F.  F.  Henshaw 

April  10 do 

April  10 do 


Feet. 
14.5 
26 
17 


31 
29 
32 
32 


Aieaof 
section. 


Sq.ft. 
&8 
26 
12.1 


38 
41 
51 
51 


♦ 


Gace 
heifi^t. 


Feet. 
2.40 
2.20 
2.25 


2.48 
2.63 
2.96 
2.92 


Di*- 

Sec.-fl 

IL» 
US 


27.1 
341 
d 
55 


Daily  gage  height,  in  feet,  cf  Broad  Creek  at  Mill  Green,  Md.,for  1906. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.  i  Sept.  '  Oct. 


I. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.38 
2.4 
2  5 
308 
2.55 

245 
2.42 
2.38 
232 
2.38 

2.4 
2.7 
2.4 
245 
2  52 

2.55 
242 


Z42 
245 
2.55 
2  48 
2.45 

255 
2.48 
2  45 
2.a5 
2.55 

2.5 
2  45 

2  as 

362 
2.62 

2.45 
2.42 


245 
2.45 

a2 

255 
25 

2.48 

2.5 

2.48 

2.48 

2.45 

248 
245 
245 
2  52 
25 

258 
2  45 


235 

238 

248 

238 

245 

2  52 

2  32 

242 

2  52 

2  38 

248 

250 

242 

245 

25 

245 

242 

254 

25 

245 

2  52 

248 

2  52 

248 

2  45 

248 

2  6<; 

242 

245 

368 

2  52 

248 

2  72 

245 

259 

2  45 

264 

248 

2  70 

252 
249 
2  51 
25 
2  52 

25 
25 
249 

a7 

297 

2  67 
262 
26 
2  61 
a98 

272 
2  67 
259 
26 
26 

258 
2  61 
264 
2  6 
259 

256 
2  55 
2  54 
2  55 
2  55 


254 

254 

253 

25 

25 

249 

25 

25 

249 

246 

245 
246 
244 
242 
24 

24 
24 
24 
24 
239 

235 
2  35 
236 
235 
2  35 

2  35 

235 

24 

236 

235 

2  44 


236 
235 
234 
2  31 
23 

23 

23 

23 

246 

234 

2  31 
23 
23 
23 
23 

238 
248 
249 
256 
239 

3  1 


2 
2 
2 
2 


69 
35 
35 
34 


2 
2 


31 
3 
229 
226 
225 


225 

225 

225 

24 

237 

23 

228 

225 

225 

225 

225 

224 

223 

22 

22 

238 
252 
244 
226 
225 

2  24 
238 
234 
2  24 
222 

2  21 
234 
224 
246 
228 
222 


222 
a21 

a3 

23 
223 

223 
222 
224 
224 
223 

223 

222 

22 

22 

22 

22 

219 

218 

218 

221 

22 
2  21 
22 
3.55 
26 

23 

226 

236 

244 

232 

228 


225 

222 

22 

22 

22 

22 
2  18 
218 
218 
2  18 

2  18 
218 
217 
216 
215 

215 
215 
215 
215 
215 

215 
215 
215 
215 
214 

212 
212 
212 
213 
212 


212 
212 
214 
252 
239 

2  21 
22 
22 
224 
2  24 

2  21 
214 


2 
2 
2 

2 
2 
2 


12 
12 
13 

12 
14 
15 


285 
a42 

264 
239 
235 
234 


26 

235 

235 

232 

23 

23 

239 

Nov. 


236 
234 
23    I 
23    ' 
23    ' 

23 

229 

226 

226 

225 

232 

232 

23 

23 

23 

234 
234 
251  , 
266' 
239 

235 

235 

234 

23 

229 

223 
227 
225 
224 
223 


Dtt. 


1 
1 


tf 

4 
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Rating  table  for  Broad  Creek  at  MiU  Green,  Md.Jor  1904-1906. 


Fut. 
2  00 
2.10 
2.30 
2.30 
2.40 
2.50 
2.60 


eiuiige. 

Stc.-fi. 
6 
8 
U 
15 
20 
26 
32 


Gan 


t. 


Feti. 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
.3.30 


Dift- 
chAige. 


uan 
bei^t 


DU-  Gage     i      Dis- 

chaige.  |,  hei^t.  i  chiirge. 


Sec.-ft. 

47 
56 
64 
74 

84 
94 


Feet. 
3.40 
a50 

aao 

3.70 
3.80 
3.90 
4.00 


Sec-ft.   ' 

ids 

117 

120 

142     ' 

155 

160 

184 


Feet. 
4.10 
4.20 
4.30 
4.40 
4.50 
4  60 
4.70 


iw 
214 
230 
246 
262 
278 
2<»4 


rhe  above  tsble  i.^  applicable  only  for  open-channel  condition.^.    It  is  banod  on  6  dieK*harge 
!nt«  nuMie  during  1905-6.    It  is  well  defined  between  gage  heights  2.2  feet  and  :\.:\  twi. 

Monthly  discharge  of  Broad  Creek  at  Mill  Green.  Md./or  1904-^j. 

[Drainage  area,  16.4  square  miles.] 


Month. 

Disehai 
Maximum. 

ngein 
Mini 

sTConcJ 
mum. 

l-fect. 
Mean. 

_ 

80c. 
sq. 

Hun-<)1T. 

-ft.  per  :  De 
mih;.     j   in 

0.915 

1.93 

.8(i«)  . 
.130     ' 
2.  OT) 
1.44     ' 
1.21     ' 
1.79 
l.Kl 

.9K2 

.  97«i 

.  7\r.i  , 

1.  .'i9 

\.r^\    1 

1.4X     , 

1.77 

2.01 

2.  4«> 

1. ;« 
i.2:t 

1. :« 

I.  It. 

l.(K) 
1.41 

I.  :i9    1 

pth  in 
ches. 

4-31 . . 

1904. 

76 

184 
60 

187 
64 
84 
86 

246 

286 

« 
111 

45 
184 

15.0 

31.7 
14.2 
54.2 
3a7 
2a  6 
19.8 
29.3 
29.7 
16.1 
16.0 

lao 

26.1 

0.  «il 

1905. 

2.  22 

.90 

29 
26 
16 
13 
11 
11 
13 
H 
9 
11 

.{.hO 

2.  2<» 

1.  i'Hf 

1.  ;j.'» 

,   , 

2.  0<i 

2.  09 

1.  10 

1.  i:i 

.  SH 

l.M 

1906. 

ear. . 

286 

25.  »1 

21.  :ii 

72 

132 

139 

181 

28 

74 

27 

123 

13 

'                107 

36 

103 

! 

l«i 
19 
23 
25 
IS 

i:{ 
11 

10 

9 

<l 

12 

12 

24.3 
2>t9 

:i:io 

40.3 
21.  H 
JO.  1 
1.').  0 

21.  S 
9.0 

19.  0 
1^4 
2:1  1 

22.  S 

1.71 

1.  S4 

2.  ;{2 

2.74 

l.Thi 

1.  'A7 

1.0.'. 

1. '.3 

.  (17 

1.  :m 

1. 12 

1. 1>;{ 

rear. . 

181 

9 

IS.  K') 

low  during  Ice  periods  was  determined  b}'  comparison  with  flow  at  oth«'r  ca.stoni  Mnrviaml 
tions.  Values  are  rated  asfollowo:  Deccml>pr,  1904.  approximate.  «)wirif^  t«)  i<<'  cori<lition.s 
14-26;  January  and  February,  1906,  fair,  owinj^  to  ic<'  conditions  .January  2.'.  to  FobniHry  23; 
1905  and  1906,  excellent:  daily  discharge  above  l.so  socond-foi't.  fair. 

DEER  CREEK  NEAR  CHURCHVILLE,  MI). 

station  was  established  December  14,  1904.  It  is  located  at 
hway  bridge  on  the  Deer  Creek  road  about  3  miles  north  of 
ville,  and  is  best  reached  by  driving  from  Belair.  The  con- 
at  this  station  and  the  bench  marks  are  described  in  Water- 
Paper  No.  167,  page  44,  where  are  given  also  references  to 
ktions  that  contain  data  for  previous  years. 


8UBFA0E    WATER   SUPPLY,   1909. 
IHtehargt  vuaturemmU  of  Dter  Creek  near  ChurchvttU,  Mil..  1904-I9M. 


Date. 

WWth. 

Fat. 

TO 

MCtlOD. 

ag.ft. 

.SJE.   ,£ 

1«M. 

Frtt.        Srr 

190G. 

Dtal}/  gage  hfight,  mfeet,  of  Peer  Creek  near  ChwehvilU.  Md../or  I'jOH. 


Apr.     lUy.  '  June.    Jul;.  I  Aug.  '  Sept. 


Raliiuj  table  fur 

Qaop     I      Dls-      . 
height.  I  rhiirgp.  ,1 


lie  shiBh  li«  February  S-ia,  but  the  Osurvs  oblalni 
an  10  ppr  wnt  langor  than  tm'  true  values. 

■  Deer  Creek  near  Churchiille.  Md..foT  I90i-1 

Onge     '      Dls-      I     GnKe     I      Dls-     ''     Obop     [ 
height.  ]  chsrgfi.  .'  Iwlght.  I  charge.  [,  height.  [ 
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Monthly  ditcharge  of  Deer  Creek  near  Churcht^le,  Md.,for  1904-1906. 

[Drainage  area.  141  8(|uare  inllcM.] 


Month. 

DiKharge  in  M<cnnd 

-feet. 
Mean. 

130 

264 
162 
377 
'254 
153 
144 
162 
249 
194 
168 
130 
265 

210 

Hq. 

1 

Rim-< 

-ft.  in»r 
mile. 

0. 922 

1.87 
1.15 
2.67 
1.80 
1.09 
l.JW 
1.15 
1.77 
1.38 
1.19 

.  «e2 

1.88 
1.41» 

t)ll. 

1)1 'I 

iiK 

Maximum. 

522 

3,200 

Minimum.  ' 

>th  in 

•lU'S. 

^31. 

1904. 
1905. 

0  »i2 

2.  In 

695 

..  . 

1.20 

955 

164  , 

178 

105 

96 

96 

96 
105 
105 
105 
115 

3.<tK 

1*35 

2.01 

296 

1.2f» 

335 

1.  14 

4i«5 

1..J3 

2,680 

2.04 

920 

1.54 

822 

1.37 

323 

1.(1.3 

2.230 

2.  17 

•ar. . 

3,200 

21).  ;i;< 

1906. 

, 

790 

150 

126 

178 

225  : 

178 

126, 

109  , 

87  ' 
87  ' 

105 ; 

105  , 

273 
219 
301 
42ti 
'211 
212 
'251 
187 
99.2 
1<» 
132 
243 

227 

1.94 
1.55 
2. 13 
3.02 
1.50 
1.50 
1.7H 
1.3.3 

.704 
1.17 

.  !«(■) 
1.72 

l.»iO 

2.  24 

377 

l.rW 

'              855 

2  4*. 

2.180 

.3.  37 

277 

1.7.3 

725 

l.ti7 

887 

2.0.-, 

1,580 

l.ffcS 

126 

IV 

1               758 

1 . ;{.', 

1               400 

1.U4 

-- 1            1.140 

MIS 

1 

lar. 

2,180 

87  1 

1 

21    ^J 

; 

w  flow  during  the  frozen  period  of  1904  to  1905  was  detcrminod  by  intiTcoinimrison  of  (low 
[aryland  stations.    Discharge  computations  for  190()  were  not  mrnw-tod  for  kv  coiidition^' 
'ated  a«  follows:  December,  1904.  approximate,  owing  to  ice  coiKlition.M  Drct'inlHT  l^^  to  -J7; 
1  February,  1905,  fair,  owing  to  ice  conditionH  Janiiar>'  27  to  February  22;  Munf  .  VM)r>.  to 
906,  excellent;  daily  discharge  above  2,0U0  .«econd-fi.»t.  fair. 

gu:nt»owi>er  river  i>raixa(;e  basix. 


DESCRIPTION    OF    BASIN. 

eadwaters  of  Gunpowder  River  lie  in  York  County,  Pa.,  ncai- 
yland  line.  Thence  the  river  flows  southeast waid  tlirou<rh 
re  County,  Md.,  and  empties  into  Chesapeake  Bay  about  10 
>rtheast  of  Baltimore.  The  river,  tliou<i:li  small,  lias  steep 
tnd  the  powers  have  considerable  value  on  account  of  their 
jj  to  a  large  city.  A  portion  of  tlie  water  su})})ly  for  l^alti- 
taken  from  this  river  at  Lodi  Raven,  and  the  citv  lias 
?<1  all  the  power  rights  below  this  place.  Little  Gunpowdc^r 
hich  is  tributarv^  below  the  fall  line,  has  the  same  f^eneral 
'ristics  as  the  larger  river.  Throughout  its  entire  liMigth  it 
le  boundary  between  Harford  and  Baltimore  counties,  Md. 
•e  several  small  power  developments. 
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SURFACE   WATEE  SUPPLY,  1906. 


GUXFOWDEE  FALLS  AT  6LENCOE,    MD. 

This  Station  was  €staUished  December  15,  1904.  It  is  located  at 
a  steel  highway  bridge  near  the  PennsrlTania  Raihx>ad  station  at 
Glencoe.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  Xo.  167,  page  46. 

iKtfAarQt  m%^as%iremkfnU  €>fGvnpowdtr  FoUa  at  GUncoe,  Md.,  in  1905  and  im. 


I>at«. 


Hjdrogimphrr. 


Width. 


June  22 

Xovwmbie-r  -> 


19Ct. 
Iiftirfa31. 
April  9. . . 
April  9... 


G rover  *j>d  Lrmac. 
r.  F.  HenshAv 


Feti. 


¥.F.  Hemhai 
...i.-v 

..io 


66 
66 


Ami  of 
section. 


Sq.ft. 

93 

89 


oeigiit. 


Dif- 


74 

211 

76 

269 

76 

314, 

Fett. 

1.53 
1.80 


2.99 
3.80 
4.27 


Sec-fl 


Ihjily  goQt  height,  in  feet,  of  Gunpowder  FalU  ai  Glentofy  Md.,far  190$. 


IS 
IS 


m 

73 
97* 


r>»iv. 


J*E.      Feb.     Mar.     .%pr.     Maj.    June.    July.  ;  Aug.    Sept.     Oct.  ;  Nov.    Der. 


1 2  1 

2 2.ce 

3 2. -25 

4 3.  NX 

5 2. 7S 

fy 2. 6 

7 2.> 

8 2.32 

9 2. 32 

10 2.2S 

11 3.'* 

12 3. 58 

13 2.55 

14 2.42 

15 2.45 

16 2.55 

17 2.42 

18 2.32 

19 2.3 

20 2.25 

21 2.2 

22 2.2 

23 2.2 

24 2.45 

25 2.15 

26 2. 1 

27 2.1 

28 2.5 

29 2. 3 

30 2. 12 

31 '  2.15 


2. 12 
2.0" 
3.05 
3.tV5 
3-4 

3.  IS 
3.25 
3.32 
3.^ 
3.»>2 

3.15 
3.  IS 
3.  -25 
3.75 
2.8?» 

2.  IS 
2.05 
2.15 
2.  IS 

2  22 

2^98 

2.42 

2.4 

2.5 

2.»'. 

2.  ;w 

2.3 


2.22 
•II 
2.S5 
3. -25 
3.12 

2-S 

2-63 

2.68 

2.5(% 

2.48 

•>    Q»S 

2.4  ■ 
2.38 

2.35  . 

2.ti  ' 

2.42 
2.4 
2.35 
2.45 
2. 45 


2.32 

2.4 

2.32 

2.28 ; 

2.25  I 

2.45  I 
4.0 
3.42  I 
2.98  I 
3.05 
3.02 


2.7 

2.65 

2-52 

2.5 

2.5 

2.5 

2.4 

2.4 

3.68 

4.42 

3.4 
3.1 
2.9 
2.9 
5.9 

3.5 

3.22 

3.12 

3.0 

2.9 

2.9 

2.95 

2.98 

2.82 

2.72 

2.72 

2.68 

2.6 

2.55 

2.58 


2.52 

2.5 

2.5 

2.48 

2.6 

2.5 

2.7 

2.45 

2.48 

2.4 

2.38 

2.4 

2.32 

2.3 

2.25 


2. 
o 

2. 

2. 
o 

o 
o 


25 

3 

2 

15 

1 

1 

1 

2.08 
2.08 
2.05 

2.02 

2.1 

2.52 

2.4 

2.1 

2- 05 


2.5 
2.2 
2-0 
2.0 
1.9 

1.9 

1.92 

1.9 

2.2 

2.4 


1.68 

2.0 

1.65 

3.2 

1.7 

2.6 

2.9 

2.56 

2.15 

2.28 

2.0 

2.15 

1.9 

2.08 

1.85 

2.0 

1.8 

2.0 

2.25  . 
1.98 
1.96  I 
1.88  I 
1.88 

1.85 
2.0    , 
2.62  , 
2.6 
2.15 

2.75 

2.98 

2.52 

2.3 

2.05 

1.9 
1.9 
1.9 
1.8 
1.78 


1.85  I 

2.22  ' 

1.95 

1.8 

1.75 

1.7 


1.T2 
2.28 
1.96 
1.75 
1.7 

1.8 
5.1 
2.6 
2.1 
1.82 

1.75 

1.75 

2.9 

3.4 

2.35 

2.08 


1.92 

1.95 

1.9 

1.98 

1.88 

1.8 

1.8 

1.8 

1.8 

1.65 

2.96 

1.95 

1.85 

1.78 

5.0 

2.22 

2.0 

2.32 

2.42 

2.28 

2.18 

1.95 


1.88 

1.8 

1.82 

1.7 

1.65 


1.7 
1.T2 
1.7 
1.6 


1.52 

1.55 

1.55 

1.6 

1.6 

1.55 

1.55 

1.5 

1.52 

1.55 

1.52 

1.6 

1.62 

1.52 

1.42 

1.5 

1.5 

1.6 

1.55 

1.55 

1.52 


1. 
1. 
1. 
2. 
2. 


52 
48 
58 
02 
68 


I     1 


82 
1.72 
1.68 
1.6 


2.68 

2.85 

2.3 

2.42 

2.5 

2.1 

2.0 

1.98 

1.9 

1.85 

2.0 


2.02 
1.85 
1.82 
1.78 
1.78 

1.8 
1.72 
1.72 
1.72 


1.9 

1.7    1 

1.75 

1.75, 

1.6 

1.88 

1.6 

1.75 

1.56 

1.7 

1.55 

1.72 

1.5 

1.75 

1.58 

1.78 

1.8 

1.7 

2.25 

2.3 

3.25 

1.95 

1.88 

1.8 

1.8 

1.72 

1.68 

1.65 

1.68 

1.65 

1.6 

1.6 


l.«2 
1.9 
l.«2 
l.A 
1.7 

2.08 
1.8 

i.e 
i.a 

1.7J 

2.S 
l.!l 
1.75 
1.71 
1.75 

1.71 

la 

2.7 

2.« 

3.06 

2.S 

2.8 

tS 

1.85 

S.S 

3.9 

3.S 

3.75 

3.31 

2.11 

3.« 


Note.— Ice  jam  January  11-12,  and  F<'bnjary  ^5  anQ  13.    River  frosen  over  February  6-11  I« 
jam  I>oecml)er  24-30. 
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R(Uing  tables  for  Gunpowder  Falls  at  Glencoe,  Md. 

DECEMBER  15,  1904,  TO  AUGUST  25.  190A.<i 


Gan  Di»- 

bei^t. ;  charge. 


Gage         Dis-      !     Gage    '      Dis- 
heigbt.  ;  charge.   •  height.  .  charge. 


Feet, 

Sfc.-ft. 

Feet. 

1.30 

100 

2.40 

1.40 

114 

1        250 

1.50 

130 

2.m 

1.60 

147 

2  70 

1.70 

166 

1        280 

1.80 

180 

290 

1.90 

207 

1        3.00 

200 

230 

3.10 

210 

254 

3.20 

220 

280 

,        3.30 

230 

307 

'        3.40 

Sec.-ft. 
335 
365 
395 
430 
4(i5 
500 
535 
570 
610 
650 
690 


Fed. 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Sec.'ft. 

TV) 

770 

810 

855 

900 

945 

990 

1,040 

1.090 

1,140 

1,190 


Ga«e 
height. 

Feet. 
4.(.U 
4.70 
4.80 
4.90 
5.00 
(i.00 
7.00 
8.00 
9.()0 


Dis- 
charge. 

Sec.-ft. 
1/240 
1,295 

i,:<50 

1,405 

l,4(i0 
2,070 
2,740 
3,440 
4,  Hi) 


>  This  ubie  ifl  applicable  only  for  open-channel  conditions, 
aide  during  1905  and  on  the  form  of  the  1905-4  cur\*e. 


It  iH  ba!H><l  on  1  dt9Chargi>  inea8un>nient 


AUGUST  2li,  190),  TO  DECEMBER  31,  \<m.f> 


Gage 
height. 

Dis- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Gage 
hel^t. 

Dis- 
charge. 

Gage 
hpight. 

Dis- 
charge 

Feei. 
1.40 

«-^- 

1     Feet. 
280 

'"■^s 

Feet. 
\        4.20 

Set.-ft. 
910 

Feet. 
5.  M) 

i>ec.-ft 

1.50 

90 

290 

407 

4.30 

955 

.".  70 

1.710 

i.to 

104 

,        3.00 

440 

,        4.40 

1,000 

.')  HO 

1,770 

1.70 

1          "* 

;        3. 10 

475 

,        4.50 

l,aj0 

.".90 

1,S35 

1.80 

135 

!        3.20 

510 

4.60 

1,100 

«i  no 

1,900 

1.90 

152 

1        3.30 

545 

4.70 

1, 150 

(i.  lU 

l,^.^ 

200 

j          170    , 

3.40 

580 

;        4.80 

1,200 

(i.20 

2,a'tf) 

2  10 

'          190 

3  50 

620 

4.90 

1,255 

0.30 

2,(W5 

220 

212 

,        3.60 

660 

5.00 

1,310 

<i.  40 

2,l(i0 

230 

1          235    , 

'        a70 

700 

5. 10 

1,365 

♦i.  fH) 

2,230 

2  40 

260 

1        3.80 

740 

&20 

1,420 

t>.  </) 

2,:J0f) 

250 

286    1 

3.90 

780 

5.30 

1,475 

260 

314 

'        4.00 

820 

5.40 

1,5;«) 

270 

1         344 

1 

i        4.10 

1 

865 

5.50 

1,590 

*TMf  table  is  applicable  only  for  open-channel  conditions,  it  is  based  on  4  diHcharg*'  niniNtiP-rrii-nt  '^ 
•de during  1905  and  1906.    It  is  fainy  well  defined  between  gage  heights  i.h  f(><'t  and  '>  fc<>t. 

Note.— At  times  of  measurements  the  error  in  discharge  determinations  niiiy  N>  irss  than  r,  [mt  <M>rir. 
other  times  it  may  be  as  much  as  25  per  cent  at  low  stages,  and  1(>-1*>  ixTcrnt  at  high  btagos  for 
ort  periods. 


Monthly  discharge  of  Gunpowder  Falls  at  Glnicoc.  Md..f(u-  lao/f  I'.kki. 

[Drainage  area,  KiO  square  miles.] 


Month. 


Dischargf'  in  s^Tonil-fi  ct 
Maxiniimi.    Minimum.      .M<' 


III. 


Uiiii-"lT. 


.Ml 


-ft.    IMT 

iiiiic. 


Dfplh  in 
iiK'h«>s. 


roiWr  15-31 

oary 

niar>' 

th 

il 


1904. 
1905. 


just 

tfmber 

«ber 

vonber 

»inbcr 

The  year. 


3,940 


93 


\m 


2JG 


H- 


0.  u;is 


1.60 


II.  .V.I 


.510    ... 

31! 
l.W 
4li3 
29K 

i.;m 
2.  su 

2.  J  1 

.<,«H 

,140    ... 

3.  X\ 

HIO 

203 

2.  OS 

242 

114 

172 

l.OS 

1.24 

«)2 

114 

192 

1.20 

1.34 

r>7() 

111 

240 

l.oO 

1.73 

.MO 

147 

3t)l 

2.20  ; 

2.(>1 

820 

107 

21H  . 

\.m 

1.52 

,270 

93 

211  j 

i.:g 

1.52 

503 

111 

147 

.919 

1.03 

.2<jO 

143 

t 

310 

1.94    ' 

2  24 

21.80 


42 


SURFACE    WATER   SUPPLY,  1906. 


Monthly  discharge  of  Gunpowder  FalU  at  Glencoe,  Md.,for  1904^1906 — Continued. 


Month. 


Discbaige  in  second-feet. 


Maximum. !  Minimum.      Mean. 


RuD-ofl. 


8ec.-ft.per   Deptliii 
sq.  mife.      iDcbet. 


igoTi 

January 

FebruaVj- 

March 

April 

May 

Juiie 

July 

August 

SeptcmlMT 

October 

NovemlK»r 

Deceml>er 

The  veil  r 


772 

720 

820 

1,S40 

344 

433 

1,360 

1,310 

149 

527 

235 

457 


174 
170 
190 
260 
174 
132 
111 
111 
80 
86 
104 
101 


255 
268 
330 
461 
239 
205 
227 
237 
104 
179 
132 
203 


1.59 

1.68 

2.06 

2.8«    ! 

1.49 

1.28 

1.42 

1.48 

.690  I 
1.12 

.825 
1.27 


LSI 

in 

1« 

11 

LQ] 

Lfl 

L« 

in 
.a 

Ll] 

.« 

L« 


1.840 


80 


237 


1.48 


a&« 


I 


Note.— The  discharge  during  the  frozen  periods  was  determined  by  intercomparison  of  dAta  ctt* 
leetod  at  eastern  Maryland  gaging  stations. 

Values  for  December,  1904,  are  approximate,  owing  to  ice  conditions.  Values  for  January  to  Ai^uit, 
1905,  are  fair.  Values  from  September,  1905,  to  December,  1906,  ate  good.  Ice  conditions,  Deom* 
ber,  1904,  January  1-6,  and  January  15  to  March  4, 1905.  For  1906  ice  conditions  see  footnote  to  gi|i 
heights. 

LITTLE    GUNPOWDER    FALLS    NEAR    BELAIR,  MD. 

This  station  was  established  Dexjember  13,  1904.  It  is  located  att 
steel  highway  bridge  on  the  road  from  Belair  to  Kingsville,  at  a  dis- 
tance of  about  5  miles  from  Belair,  from  which  place  it  is  best  reached 
by  driving.  The  conditions  at  this  station  and  the  bench  marks  art 
described  in  Water-Supply  Paper  No.  167,  page  48,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  ineasurements  of  Little  Gunpowder  FalU  near  BeUnr,  Md.,  in  1905-4. 


Date. 


1905. 

June  22 

November  1. 


Jlydrographer. 


Width. 


Area  of 
section. 


Ga»e 
height. 


G rover  and  Lyman, 
G.  F.  Harlev 


190(1. 
March  1(>. 
March  31. 
April  11.. 


Follansl>ee,and  llenshaw 

V.  V.  llenshaw 

...do 


Feet. 

Sq.ft. 

Feet. 

33 

32 

1.50 

38 

47 

1.39 

30 

60 

1.95 

39 

71 

1.98 

40 

73 

2.09 

Dts- 

CfaAIgBk 


« 
101 
127 


Dailf/  gage  hdght.  in  fat.  of  Little  Gunpowder  Falls  near  Belair y  Md.^for  J906. 


Day. 


Jan.      Feb.      Mar.      -\pr.     May. 


1 1  1.52 

2 1.55 

3 1.6 

4 2.55 

5 1.82 

f> 1.72 

7 l.f) 

« I  1.68 

9 i  1.62 

10 1.85 

11 '  1.9 

12 2.1 

13 1.85 

14 1  1.88 

15 1  1.8 


1.68 
1.58 
1.75 
1.85 
1.65 

1.9 

1.92 

2.0 

2.3 

2.02 

1.85 

1.82 

2.1 

2.48 

2.2 


1.78 
1.62 
2.18 
2.52 
1.88 

1.75 

1.8 

1.78 

1.78 

1.75 

1.7 

1.7 

1.7 

1.68 

2.05 


1.86 
1.76 
1.76 
1.82 
1.75 

1.84 
1.81 
1.76 
3.18 
2.9 

2.04 
1.94 
1.86 
1.88 
4.18 


OUMPOWDER   RIVEB   DRAINAGE   BASIN. 
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y  pge  height,  in  f (ft,  of  Little  Gunpowdfr  Falls  ruarBelair,  Ma.,  for  1906— CouVd. 


\hx. 


Jan.     Feb.  j  Mar. 


.     1.88 
.     1.78 
.     1.G8 
.     1.7 
1.65 

.     l.tiS 

.     1.08 

.     l.fo 

1.9C2 

l.fi2 

i.»e 

1.38 
1.85 
l.(i5  I 

l.HK  I 
1.06 


1.78 
1.75 
1.75 
l.ti8 
l.(V5 

1.68 
1.95 
1.68 
1.75 
1.78 

1.68 

1.7 

1.75 


1.9 

1.85 

1.82 

1.88 

1.88 

1.85 

1.85 

1.88 

1.8 

1.78 

1.95 

2.62 

2.18 

1.92 

1.9 

1.95 


Apr.     May. ,  June.    July.    Aug. 

i  ' 


2.24  I 
2.09  j 
2.02  ' 
1.95  I 
1.95  ' 

1.95  ' 
1.94  I 
1.92  ' 
l.(e  I 
1.88 

1.80 
1.89 
1.86 
1.86 
1.9 


1.8 

1.72 

1.78 

1.72 

1.7 

1.66 
1.64 
1.69 
1.64 
1.69 

1.72 

1.73 

1.9 

1.88 

1.74 

2.49 


1.68 
1.65 
2.42 
2.05 
1.79 

1.72 

2.0 

1.71 

1.82 

1.64 


1.56  , 
1.62  ! 
1.56  ! 
1.56  I 
1.54 


1.49 
2.22  : 
1.64 
1.58 
1.46  i 

1.52  I 
2.42  I 
1.68 
1.51 
1.48  ' 

1.4 

1.52 

1.48 

2.19  I 

1.69 

1.56 


1.46 

1.45 

1.42 

1.5 

3.34 

2.06 

2.8 

1.75 

1.152 

1.8o 

1.74 
1.9l'» 
2.06 
2.  OR 

l.JS 

1.  r.i 


Sept. 


1.46 
1.48 
1.46 
1.44 
1.42 


1.62 
1.42 
l.Mi 
1.44i 
1.4 


Oct.      Nov.      IK^*. 


1.36 
1.46 
1.46 
\.Mi  I 
1.42 


1.48 
1.46 
1.4<i 
1.9U 
2 


.5 


2.39 
l.M 
1.  U5 
1.  U") 
2.2t> 

1.72 
l.r>4 
l.(V4 
1.55 
1.53 


1.63 
1.6 
1..W 
2.52 

l.SK 

1.76 
1.72 
I.IW 
\.m 
1.61 

1.67 

1.61 

l.(i2 

1.5 

1.5<» 


1.IV2 
2.42 
1.98 
1.75 
2.7 

2,09 

1.94 
1.82 
1.82 
2.5«) 

2.  .V. 

1.76 

1.7 

l.H 

1.71 

2.71 


..    Prtibtblc  backwater.  Decemljer  25-26. 


Bating  table  for  Little  Gunpowder  Falls  near  Btlair,  Md.,for  1U04  WOil 


Gafie 
height. 


Ftet. 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


Din-  Gafi^     |      Dis- 

chHiige.       height,      charge. 


Gage 
height. 


19 
•26 
34 
43 
53 
64 
76 
89 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 


Sec.'/t. 

Feet. 

Sec. -ft. 

103 

2.80 

±i 

119 

2.90 

288 

136 

3.00 

314 

155 

3.10 

340 

175 

3.20 

.'J67 

195 

3.30 

.'i94 

216 

3.40 

422 

239  . 

3.50 

450 

I>i»-  Oftgf 

charge.       height. 


Feet. 
3.60 
3.70 
3.80 
3.  W 
4.00 
4.10 
4  JO 


Dis- 
churgo. 

Src/t. 

510 
340 
r»70 
«.iOO 

(WiO 


•—The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  Nascd  on  ti  flisc-lu\rgo 
oneots  made  during  1904-1906.  It  is  well  denned  between  gaee  heights  1.4  fret  and  2.2  firt.  .\t 
( nwuarenients  the  error  in  discharge  determinations  may  be  less  than  5  per  cent,  but  at  other 
nay  be  10  to  15  per  cent,  owing  to  uiifting  of  channel. 

(onthly  discharge  of  Little  Gunpowder  Falls  near  Bel  air,  Md..for  I'.fOi   1900. 

[Drainage  area.  43  square  miles.] 


I>i.schargp  i!i  .^-coml-ffHt. 


Hun-<>tr. 


Month. 


1904. 


Maximum.    Minimnni.      Moan.       '^:';  f;..'"'     'i'/'h'"" 

I  si|.  Illll*'.  Mirhrv. 


r 13-31 


19a5. 


r 

syear. 


40.0 


u.  <i:tt) 


I).  i<*'> 


486  .... 

l'>  ') 

1.7(1 

2.  (»3 

175  .... 

'A).  2  , 

1.17  , 

1.22 

416 

74 

127 

2. 1».'i 

3.40 

hiT) 

«i2 

HO. .') 

1.H7 

2.09 

89 

41 

.W.  0 

1.37 

l.'>8 

171 

;«.» 

•v..  1  . 

1.28 

1.43 

444 

:v2 

80.0 

l.Sti 

2.14 

i:w 

2,'> 

41.6 

An)l 

1.11 

I(i5  , 

32 

44.6 

1.04 

1.  16 

116  1 

2ti 

44.0  ' 

1.02  ' 

I.IS 

13<) 

20 

42.2  i 

.981  , 

1.09 

630 

26 

74.7  . 

1.74 

2.01 

630  i 

•20  , 

(»4. 5 

1.50  j 

'20.44 
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SURFACE    WATER   SUPPLY,   1906. 


Monthly  discharge  of  Little  Gunpowder  Falls  nearBelair,  Md.,  for  1904-1906 — Coot'*" 


Month. 

Dtachai 

1  Maximum. 

i 

Sein 

sccond-fept. 

Run-off. 

Minimum. 

Mean. 

Sec.- 
sq. 

-ft.  per    DepttL 
mile.       Intli^B 

1V06. 

January 

205 

46 

71.7 

1.67 

1^ 

February 

191 

51 

84.6 

1.97 

^Oj 

March 

221 

65 

91.1 

2.12 

fli 

April 

May 

664  1 

70 

124 

2.88 

sy 

193 

67 

47 

79.3 
70.8 

1.84 
1.65 

Sv 

June 

179 

jj 

July 

179 

34 

68.4 

1.36 

IM 

August 

405' 

32 

82.4 

1.92 

it 

September 

65 

31 

39.4 

.916  f 

LI 

October 

196  1 

37 

67.9 

1.58 

LI 

November 

199 

43 

60.0 

1.40 

LI 

December 

241, 

42 

83.6 

1.94 

1 

IS 

The  year.. 

«54  ! 

31 

76.1 

1.77 

%• 

Note.— The  discharge  during  the  frozen  period  was  determined  by  intercomparison  of  data  coIlfCMi 
Ht  eastern  Maryland  gaging  stations. 

Values  for  December,  1904,  are  approximate,  owing  to  ice  conditions.  Values  for  1906  and  I906tfi 
fair,  except  those  for  March  and  April,  1906.  which  are  good.  Ice  conditions  December.  1904,  Januiiy  I 
to  6  and  January  26  to  February  26, 1906,  and  December  25  and  26, 1906. 

PATAP8CO  RI^TCR  DRAINAGE  BASIX. 


DESCRIPTION   OF   BASIN. 

Patapsco  River  is  formed  by  the  junction  of  North  Branch  ao4 
South  or  Piney  Branch  near  Marriottsville,  Md.,  and  flows  in  a  souty 
easterly  direction  into  Chesapeake  Bay,  13  miles  south  of  Baltimore 
Both  branches  rise  in  the  central  part  of  Maryland,  and  the  whob 
basin,  which  has  an  area  of  about  350  square  miles,  lies  \^4thin  that 
State. 

The  drainage  basin  is  hilly  and  largely  under  cultivation.  It  has  IM^ 
lakes  or  artificial  reservoirs,  and  the  flow  of  the  stream  is  variable. 
The  maximum  estimated  flow  at  the  gaging  station  at  Woodstock, 
Md.,  where  the  drainage  area  is  251  square  miles,  is  about  12,000 
second-feet,  while  the  minimum  estimated  flow  has  been  about  50 
second-feet.  The  record  from  which  these  estimates  have  been  takeR 
extends  over  a  period  of  nine  and  one-half  years.  The  freshets  do  not^ 
however,  cause  very  large  rises  of  the  water  because  of  the  steep  slop© 
of  the  stream.  The  maximum  recorded  difference  in  gage  height  at 
Woodstock  is  13  feet,  while  the  usual  range  within  a  year  is  about  $ 
or  4  feet. 

The  bed  is  generally  rock.  The  banks  are  of  rock  and  very  little 
land  is  subject  to  overflow.  The  Baltimore  and  Ohio  Railroad  follor^ 
the  stream  closely  throughout  nearly  its  entire  length. 

The  river  carries  a  small  volume  of  w  ater,  but  as  it  has  considerable 
slope  a  large  number  of  water  powers  have  been  developed  along  it^ 
course.  These,  though  small,  are  made  valuable  by  their  proximitj 
to  Baltimore. 


PATAP8CO   RIVER    DRAINAGE    BASIN. 
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PATAPSCO   RIVER   AT    WOODSTOCK,    MD. 

This  station  was  established  August  6,  1896.  It  is  located  near  the 
yboad  station  at  Woodstock,  1.5  miles  below  the  mouth  of  the 
orth  Branch.  The  conditions  at  this  station  and  the  bench  marks 
p  described  in  Water-Supply  Paper  No.  167,  l)age  49,  where  are 
Ten  also  references  to  publications  that  contain  data  for  previous 

IS. 

Daily  *jagf  height,  infiet,  of  Patapsco  River  at  Woodstovk.   M(i.,for  lU(n',. 


^AX. 


Jan.      Feb.      Mar.  .  Apr.  '  May.    June.    July.  ■  .Vug.     Si'pt.      o»t.      Nov. 


l)!**- 




.  .      4  2 

.  ..       4.  1 

4.2 
4.2 
4.^ 
4.15  ' 

4.2  ' 

4.S5  i 
4.6 

4.3  1 
4.  N-,  ; 

4.35 

1 

4.a5 

4.1 
4.25 
4.55 
4.6    ' 

4.1     1 
4.05 

4.05  1 

4.1  1 
4.15  I 

4.25  , 

4.6  ' 
4.25  1 

4.2  , 
4.15  . 

4.4  1 

4.25 

4.25  ! 
1 

1 

i 

1 

4.15 
4.2 
5.7 
6. 6 
4.75 

4..'i5  ' 

4.45 

4.5 

4.4 

4.3 

4.2.'> 
4.2 

4.2  , 
4.3 
4.9 

4.6    ' 
4.45  ' 
4.35 
4.a5 
4.45  . 

4.3  ; 
4.35 

4.4  , 

4.3 
4.35  ' 

4.4    I 
5.05 
5.15 
4.75  I 
4.85 
4. 85 

4.6 

4.5 

4.4 

4.35 

4.35 

4.35 

4.3 

4.35 

4.55 

4.45 

4.35 

4.4 

4.45 

4.35 

9.45 

5.3 
5.0 
4.85 
4.75 

4.7 

4.&5 

4.65 

4.6 

4.5 

4.6 

4.5 

4.55 

4.5 

4.45 

4.45 

4.35 

4.4 

4.45 

4.35 

4.8 

4.35 

^* 

4.3 
4.25 

4.25 

4.3 

4.25 

4.15 

4.15 

4.2 

4.15 

4.05 

4.05 

4.05 

4.05 

4.1 

4.1 

3.95 

4.0 

4.0 

4.05 

4.7 

4.3 

4.15 

4.15 

4.05 

4.0 

3.J<5 

3.9 

a95 

0.9 

3.85 

3.85 

3.95 

3.9 

4.3 
4.15 
4.a5 
3.  ft'> 
3.9 

3.85 

4.05 

4.45 

4.4 

4.45 

4.95 

4.65 

4.4 

4.45 

4.25 

4.a> 

3.95 

3.9 

3.9 

3. 85 

4.0 

3.9 

3.ft5 

6.55 

4.6 

4.1 

3.9 

3.9 

4.05 

4.1 

4.0 
4.0 
3.  ft-) 
3.H5 
3.8 

3.  ft) 

4.0 

4.1 

4.0 

3.8.5 

3.8 

4.2 

4.65 

4.15 

3.9 

3.  75 
3.  ft-) 
4.7 
4.4 

i.OT) 
3.  <X) 

.i.9 

12.5 

6.9 

4.  75 
4..-. 

4.  a') 

4. 15 

4.2 
4.1 

4.05 

4.2 

4.45 

4.55 

4.05 

aft') 

4.aT 

4.0 

4.25 

4.15 

4.3 

4.25 

4.1 

4.05 

9.5 

6.5 

5.  75 
5.9 
«).  •».. 
4.  tv.-. 
4.  4.-. 
4.4 

4.2.''. 
4.3 
4.  25 
4.  15 
4. 15 

4.  ft-) 
4. 15 
4.0 
4.0 
4.1 

4.  ft) 
3.  ft3 
4.0 

ao 

4. 15 

4. 05 
4.0 
3.  ft-, 
a  9 
4.1 

4.0:^ 
4.2 
4.0 
3.  ft-. 
3.  w.-i 

4.1 

H.«..-. 
4.0 
A.  H 
A.  ".♦.'. 

4.1 

a  (».'. 

3.  .K-, 

4.  1:. 
5. 05 

4.5 
4.3 
4.  15 
4.0 
4.2 

4.  (».-. 

ao 

as 
.'{.  s.-. 
a<*:, 

4. 2.*. 

4.  ().-. 

4.4.} 

5.  li.') 

7.2 
5.1 
4.  J.-. 
4.  x, 

A.  2 

A.  j:. 

A. '.».'. 

:v «.» 

A.  sr, 

A.  <♦ 

3.  \)r, 

A.H 
A.  •.«.'. 
3. '.» 

4.0 
4.0 
a  9 
3.  sr, 
4.0 

4.0 
A.  95 

an 
.'{.  »<.-. 

3.  •.♦.-. 

A.  '.♦.-, 
4.0 

4.  i:> 
4.  ;♦ 

4.«; 

4.  45 
4.  *J.'. 
4.0.-. 
4.  I 
4.  1:. 

4.  1 

4.(1.'. 
4.  1 
4.  1.". 
4.0.-, 

4.0 
4.  05 

...       4. 2     , 

4.  i:. 

...      5  7.5  ■ 

4.1 

...       4.  tv) 

3.  ft'. 

...       4.45I 

4.  15 

...      4. 3 

4.0 



4.3 
.    .       4.2 

4.  15  ' 

4.  1 
4.  15 

4.  1.'. 



...       4-2 
...       4. 5     : 
.   '     4.4 

4.4.'-. 
4.  1.1 
4.  15 

4. 4     1 

4.0.'. 

...       4.  45  . 

4.  05 



...       4-  45  , 
...       4.3    ' 

...      4. 3     1 

4.  ;r. 

."..  s 

1. 1)5 

...'     4.25  1 

4.  •/. 

...      4. 2 

4.  ti 

...      4. 2    ■ 

4.  S 

...      4. 2    ' 

4.  ti 

...      4. 2    1 

4.  .V. 

4. 25 

1.4 

4. 15  ; 

1.  ;r. 

4. 15 

4.  J 

4. 15 

1.  :r. 

4. 35  1 

4. :'-. 

■     4.2    1 

4.  J 

4. 15  , 

1.  25 

4. 2    1 

.'..  i 

Rating  table  for  Patapsco  Riier  at  WoofJafock,  Md.,  for  lUo,   I'lon 


hei 


Feet. 

a  20    ' 

aao 

a4o 

a50 

a60 

a  70 

asD 

a90 

400 

4.10 

Dis- 
charge. '1 

Sec. -ft.  '' 

.'16  I' 

50  >< 

66  I 

86  li 

111  >i 

139  I, 

170  , 

204  |l 

242  ; 

285  ' 


he 


t. 


Feet. 


4. 
4. 
4 
4. 
4. 
4. 
4. 
4. 
5. 


20 
30 
40 
50 
60 
70 
80 
90 
00 


5.10 


Dis- 

Oapo 

I)  IS- 

<;;ip' 

I)i>- 

charge. 

1   hoighl. 

C' h.irgr. 

lu'ight . 

chiirp- 

Ser.-jft. 

Fcff. 

Srr.-ff. 

Ffff. 

Sfi  .-ft 

5. -20 

l,(>Jti 

7.00 

1, 77H 

383 

5. ;« 

1,115 

7.  '*) 

:\,21A 

4:i8 

.->.  40 

1 , 2(>. 

S.  00 

.'..77l' 

497 

5  50 

1,34K) 

.s  .-,0 

4.-'7^ 

561 

5  if) 

1 ,  39»i 

•.♦.  00 

1.7.H.S 

629 

5.  70 

1 ,  4ft{ 

10  00 

:...si.s 

701 

5  >*) 

\,'m 

11.  (K) 

('..H.> 

777 

5. 90 

IJW 

12.  (K) 

T.'MtS 

857 

ti  (X) 

1,7H« 

940 

r,  -K) 

2,  'JKi 

**0T«.— The  above  table  is  applieable  only  for  op«?n-chaiin<'l  (•onditi«)ii.'i. 
Murementfl  made  during  1904  and  1905.    It  is  well  delincd. 

IRR203— 07 \ 


It  is  hasiMJ  i.n  six  <lis<'harge 


8UEFACE   WATEB   SUPPLY,   1906. 
Monthly  ditcharge  of  Palapico  RhfT  at  Woodiloet,  Md.,  for  1906. 

lUnlnage  Bin.  351  *qiiuv  mitoa.] 

I        DliKliaige  In  aeooad-teet. 


October.. 


The  following  table  gives  the  horsepower  (80  per  cent  efficient  ^ 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  disclu^-i 
and  shows  the  number  of  days  on  which  the  flow  and  the  con»-? 
spoiiding  horsepower  were  respectively  less  than  the  amounts  giT«;. 
in  the  columns  for  "dischai^e"  and  "horsepower:" 

Dmhargt  vn.l  hirnrpovir  laliUfor  Palapico  fiiirr  nl  WoodstOfi.  Md../rom  /S96  (o  IM. 


.    IWS,    l»9.t,  woo.'; 


'  Angust  16  (n  npromtvr  31 . 
b  Fplinury  I  to  I>nvin1>or  :il. 

tJunuary  1  to  Sownil"T3). 
<<  Clmltting  SFptcmlMT. 

horafpoKTT  per  tool  offHll  iin  Iwn  iIhjA  iii  ,rulv, 
Juno  and  SeptPinU'r,  I»I4 


Bet,glfji«U 


I'OTOMA*^  ItlVKit  DKAIXAGE  BA8IN. 


DE8CR11T10X    I 


Potomac  River  is  formed  by  the  junction  of  its  north  and  souA< 
brandies,  about  15  miles  below  Cumberland,  Md.,  from  which  point! 
it  flows  in  a  southeasterly  direction  into  Chesapeake  Bay.  For  iM 
entire  length  it  forms  the  southern  boundaiv  oC  the  State  of  Marylu^l 
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SURFACE    WATER   SUPPLY,   IS^OO. 


The  Great  Falls  of  the  Potomac,  located  about  15  mil 
Washington  (as  shown  in  PI.  IV),  offers  one  of  the  best  und 
power  sites  along  Potomac  River. 

The  surface  water  resources  of  the  Potomac  River  basin  h 
discussed  in  detail  in  Water-Supply  Paper  No.  192. 

NORTH    BRANCH    OF   POTOMAl-    RIVER   AT   PIEDMONT,    W. 

This  station  was  established  June  27,  181)9,  and  was  disc 
July  ir>,  1906.  It  is  located  at  the  iron  highway  bridge  co 
Luke,  Md.,  with  Piedmont,  W.  Va.  The  conditions  at  tlii 
and  the  bench  marks  are  described  in  Water-Supply  Paper 
page  53,  and  in  Water-Supply  Paper  No.  192,  where  are  giver 
data  for  previous  veal's. 

l>\svharqe  incaaurfnwnts  ttf  North  Branch  of  Potomac  Hirer  at  PU'dmont,  W.  1 


Date. 


Hydrographer. 


Width. 


Man-h  10 BolnU^r  and  T*adp>tt , 

Ma  rch  .'«) Robert  FolIimsUv . . 

April  11 R.  II.  nolflU>r 

Ma V  28 Rol>ort  FollansU-o . . 


Fnt. 

2S4  . 
147 


wttioii. 


S'l.ft. 

243 

1.2-i() 

7X7 

243 


<;aL'i 
heigh 

Fftt 
3. 

3. 


Daihj (j(ujc hcifjht,  inf-tl,  nf  Xnrth  Branch  n/Pntomuc  lilurat  Pudmont.  IT.  T' 


Dhv. 

.Tan. 

tVh. 

Mar. 

Apr. 

t 

May. 

.Ti 

1 

3.  .V) 

3.  ii.') 

2.75 

W.  05 

4.0 

•  » 

3. 3.> 

3.  ♦!.'» 

3.  rw> 

3.2 
3.4 

3.1 
.3.3 
a.  15 

5.  o.'> 

5.7 

»i.O 

3.9 

3 

4  0 

4 

.'>.  •>.'» 

;<.s 

't 

.'1. 3 

3.  r> 

3.0 

4.35 

3.  <»:> 

•».  15 

3.7 

<i 

4.»i 

.3.b 

(.. 

3.'» 

3.1 
3.1 
3.1 
2.1* 

3.« 
3.S    1 
:j.7 
.3.  •-, 

5.7 
5.05 
5. 15 
It.  45 

3. 7 

s 

4.0.'> 

.\J\ 

<» 

.\. »;.') 

3.5 

10 

3.  .Vi 

3. 5 

11 

3.  .V> 

2.  7a 

3.4 

5.5 

3.4 

12 

3. 7 

2.  s.-) 

3. 0 

5.45 

3.4 

13. 

3.«»:> 

3..S 

•i.O 
3.  Oa 

3. 5 
3.  a 

4.55 
4.45 

3. 3 

14 

3.2 

i:. 



3.S 

3.0 

3.  a 

0. 15 

3.2 

Hi 

3.  ♦».">  ; 

2.  7r> 

3.0 

5.45 

3.1     ■ 

17 

4. 1.^) 

2.S 

3.4 

4.85 

3.1 

IS 

4.1 

2.  <J 
2.S 
2. '.».', 

3. 15 
3.4    : 
1.05 

4.45 
4.25 
4.1 

3.0 

lu 

4.7 

1.3') 

3.0 

2() 

2.y 

^1 

4.  .5 

3.0 

3.S 

3.4»5 

2.9 

'>2 

4.  H.-» 

3.2 

3.7 

4.0 

2.8 

2.-1 

.     . .        S. 2 

3.1 

3.7 

4.0 

2.S 

24 



.    .    .              «i.4 

3.0:. 

3.  7a 

4.0 

2.7 

2:1 

•  - .  -               

.-..  1 

3.1 

3.  iV) 

4.1 

2.7 

L*t; 

4.»". 

3.1 

3.ti 

•i.  5 

2.7 

27 

4.3a 

3.»r» 

.'>.  05 

5.4 

2.7 

2S 

4.3 

2.  ti 

7.3 

4.(>5 

3.35 

■.H) 

4. 1 -> 



»i.25 

4.35 

3.45 

M) 



3.115 

7.4 

4.15 

3.2 

31 



3.S 

■ 

7.4 

3.0      ... 

1 

NoTh.  --I>ir<cliurgi'  pmb.ilily  (iiiaiT«i-ii'il  liy  uv  during  1<.*H). 


Ji'^y^^^BBiBH^^Km 

^H^^Lwl 

^Bm 

1 

Hi'            ^^IA 



POTOXAC  RIVER   DRAIN AOE   BASIN. 


49 


Rating  table  for  North  Branch  of  Potomac  River  at  Pitdtnont,  }V.  Va..fnr  1906. 


liei^t. 

Dis- 

Giiffp 

.         DlB- 

Oage 
height. 

Dis-      " 

<;j«g«» 

i     in»- 

chaip*- 

heiirht. 

.  charge. 

chargt*. 

ii 

hoigJit . 

[  ohiirgp. 

Fret. 

Sfc-it. 

F€ft. 

Sfc.-ft.   , 

Frrf. 

Sn.'ft.    1 

Frrt. 

'    Sti'.-tf. 

2.«» 

% 

:i  70 

519 

4  90 

I,ri5,>     ' 

(>  20 

'      3, 450 

2.U1 

«8 

3.  HO 

587    ' 

5  00 

i;770     1 

r.  40 

3, 7S5 

•2-70 

lOM 

3.90 

mi 

5.10 

1.8W    il 

(i.  (10 

4,140 

2  VIP 

IXi 

4.00 

740    , 

5.20 

2.015    |i 

(i  Sit 

4. 51.-) 

If. 'JO 

\m 

4.10 

825    ' 

5.30 

2,140    ,1 

7.00 

4,^KX) 

.'i-OO 

190 

4  20 

015 

5  40 

2,270      ' 

7.20 

5. 300 

:v  10 

•224 

4.30 

1,010 

5.  50 

2, 4(10      1 

7.40 

5,710 

S'X 

xa 

4  40 

1,110 

5  tiO 

2,  .V  5      1 

7.«iO 

«i.l.30 

;l."?0 

JM 

4  50 

1,215 

5  70 

2,h75     ,1 

7.  HO 

ti,  570 

:i  -W 

\{HS 

4  (lO 

i,:«o 

5  «0 

2.S-20      , 

KOO 

T.a-V) 

.1  50 

«)1 

4.70 

1,4'^0 

5  90 

2,970      , 

K.  20 

7,  .tCM) 

a  *o 

4." 

4.80 

1.540 

r..  00 

3,125     ■ 

SvTF. — Tht».-i>»ovrtAhl»*i5appUoftbloonlv  for  ofx-n-ohnnnol  conditions.    It  is  b:is«Hl  nn  3  diwchargp 
meBifEurF>Tnen1 5  m^nle  dniing  190»i,  and  on  ihe  fonn  of  provions  curves.     It  is  woll  «l<'flii«Ml  Let  wi'cn  gngo 
ht«  .5.5  f*-»'t  a-nd  5.5  feet. 


Monthly  discharge  nf  North  Braiwh  of  Potomac  Riirr  at  P'uduKnit^  W.  \'n.,  for  lUOO. 

[Dminago  anM.  410  Hqiian>  iuilt>.-i.] 


Dischargo  In  .sifond-O-*-! , 


Month. 


Jannary.. . . 
FrbruaVy . . 
M*nrh 

April 

JlIXH» 

July  1-15.. 


Maxlniiini.    Mininiiini.      M<>an 


KiiMH>iT. 

.^•c.-ft.  i)«T    I>t»|>lh  in 
i^^\.  mil''.         iriclu"*. 


7,  .WO 
48K 

5.710  I 

4.520  , 
740 

2,0»)  1 
224  I 


327 

Sh 
i21 
700  ' 
10!)  I 
IW 

70 


1.2(i0 

220 

MU) 

2.010 

413 
120 


.i.(Hi 

3. :.:{ 

.:».37  1 

.  '*\ 

•l.K\ 

3.  jr. 

4.111 

:>.  4s 

.TVS 

.91 

1.01 

1.13 

.  2<i;{ 

.HI 

N«'»TE- — ValiM?«  are  mto-l  as  follows:  .Unnary.  Kol»niary,  and  .luly.  good;  M.in-h  to  .lini"'.r.v('Hi<-nt. 

POTOMAC    RIVER    AT   POINT   OF    KOCKS,  MI). 

This  station  was  established  Febniarv  17,  18!)').  It  is  locatcHl  at  the 
steel  highway  bridge  at  Point  of  Rocks,  Md.  Tlio  condition.s  at  tins 
station  and  the  bench  marks  are  described  in  Wator-Siij)j)ly  l^aj)cr  Xo. 
167.  page  55,  and  in  Water-Bupply  Paper  Xo.  1!)2,  where  are  ^\\('\\ 
also  the  dat^  for  previous  years. 

IHnrhargc  measurements  of  Potomac  R'mr  nt  Point  o/ A'/j<7>'.   Md..  m  I'jotl. 


Date. 


Ilydrf^rapher. 


May  30 

D€C€tnl»er7o, 


Robert  Follansbee... 
Bolster  and  Padgett . 


Ft 

>t. 

S(f. 

It. 

Fut.     , 

Sc  .-ft. 

UV7 

.\ 

Xi)  1 

1.70  , 

3.  S'.Xi 

9*>» 

H 

1S()    1 

1 

1.7«i  1 

1 

4,4,VJ 

a  Results  not  reliiiMc,  owing  to  heavy  gal«'  l»l(»\ving  down.^irrain. 


50  SUBFAOE    WATEB    BUPPLT,   1906. 

Daity  gage  height,  in/eel,  of  Pol&mae  River  at  Point  of  Roett.  Md.,/or  1906. 


'"■  \- 

Feb. 

3.0 

H 

il 

lis 

u 

11 

2.4 

?:! 

2.» 

Is 

11 

Apr. 

>i»r. 

:f 

July. 

Aug. 

a.g 

3!  I 

8.' 7 
6.0 

Bept. 

oc. 

N-«,. 

D. 

8.6 

3.B 
S.4 

11  1          3  J 

1. 1 

3.7       1,2 

2:3    ais 

».6         3 

a!  5          3 
S.S          2 

I 

j 

> 

4  .      3.0 

2  j    2!a 

Oj      1-6 
0  '      !"fl 

s      i.t 

li  1:5 
!    1 

r 

ii:;;;::;;;;;;;: 

4.» 

4.0 
S.75 

if 

4.S 
4.1 

aiB 

11 

2 

i:« 

i;i 

1- 

iiies 
ti. 

3.B 

lis 

1 

1 

15;::::::::::::: 

3 

!    J 

1:;:::;;;;;;;; 

!:5i  i 

6.3S 

2a 

2.7  j      = 

l:J  ';::::: 

-_-_ 



Nora.-  Practically  no  Iw  conditions. 

Raling  table  for  Potomae  River  at 

Obp-     '      I>ls- 

<     I        2.80 


Point  of  Roda,  Md..for  I90i-1906. 

':  hel^t.  , 


a.»        3T,4tJ0 


Dis- 

». 

Dlt 

cbaiB.. 

chiiiBe. 

^r<;ft 

Fta. 

M- 

!■'«<( 

ftS! 

i-'ln 

aslTw 

Above  ga§;e  be^ht  111 


u  IsWm,  from  April  1,  [1102. 


unci  conditions.  It  Is  bused  nn  di 
delincd  Iwtwwn  »i(^  helahts  1  lool 
lit.  IhcdlllerencTbeinKraDper  tent 
oDtcemberSl.lMH. 


POTOMAC   RITBR   DRAINAGE   BASIN. 

MonMs  tHadwrge  of  PoUmae  Riva-  at  Point  of  Raet*,  Md..for  1906. 
( Dnl  luge  A  reftT  9,000  ■quAnmLteB,] 

UoDtb. 


Dl«lu 

SiuwrfT. 

lUx,™™. 

SM.-lt.  per  i  Depth  in 

•q.  mile:        Inchei. 

ISOUO 

ra.fiao 

i.UlO 

ii.ono 

l.M 

"»■'"" 

•i.XO 

10,700 

l.ll 

16.14 

The  following  table  gives  the  horsepower  (80  per  cent  efficiency) 
r  foot  of  fall  that  may  be  developed  at  different  rates  of  dischai^, 
A  shows  the  number  of  days  on  which  the  flow  and  the  correspond- 
l  horsepower  were,  respectively,  less  than  the  amounts  given  in 
IB  columns  for  "discharge"  and  "horsepower." 


'    ITor«- 

NnmbBf  of  dajt 

ol  daOciHil  a 

ow. 

ct^jn'^'i. 

IMS.' 

!«.» 

im. 

HH. 

um. 

IKD. 

toai.  1  inn. 

isn. 

19M. 

im. 

iW». 

taU. 

1 

so 

■  ICO 

IM 

i. 

^ 

S! 

N, 

ij,i 

181 

■Mi 

IM 

•  Ftbitury  IT  to  Dusmber  3 
>  Flow  for  mlsalDK  daya  catlnuta]  from  HIllTlUe  recorde. 
NOTX.— Duriog  the  period  coTered  by  this  table  the  minimum  flow  was  noo  sptond-feet,  ((Iving  W 
I  tonepower  p«r  toot  of  fall,  on  «  diya  (two  .Vday  perlnda)  In  October,  1904. 

SOUTH    BRANCH    OP    POTOMAC    RIVER    NEAR    SPRINCFIELU,    W.    VA. 

A  gaging  station  was  established  at  the  Baltimore  and  Ohio  Rail- 
road bridge,  3  miles  southwest  of  Springfield,  in  April,  1804.  Tliis 
itation  was  discontinued  in  1896  for  want  of  an  observer.  On  June 
26,  1899,  a  station  was  established  at  the  highway  \)r\dg.e  \h  ivAea 
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SURFACE    WATER   SUPPLY,  1906. 


below  the  original  station,  near  Grace  station.  This  bridge  wa? 
ried  away  by  flood  in  February,  1902.  The  present  station 
established  August  28,  1903,  and  was  discontinued  July  14, 
It  is  located  at  the  steel  highway  bridge,  2.5  miles  east  of  S{ 
field,  W.  Va.  The  conditions  at  this  station  and  the  bench  n 
are  described  in  Water-Supply  Paper  No.  167,  page  60,  and  in  A\ 
Supply  Paper  No.  192,  where  are  given  also  the  data  for  pre 
years. 

Discharge  measurements  of  South  Branch  of  Potomac  River  near  Spnntjfield,  W. 

woe. 


Date. 


llydrographer. 


March  17  a Bolster  and  Padf;ett . 

May  26 Robert  FoUanabee. .. 


Width. 


Feet. 
146 
146 


Area  of 


G 


section.  :   neig 


I  age 
ifiht. 


Sq.-ft. 
620 
346 


I 


Feet. 
4.50 
2.6:1 


o  Measurement  may  have  been  afTected  by  ice  about  the  pivot  point  of  the  meter. 

Daily  gage  ttdght^  infect,  of  South  Branch  of  Potomac  Rxver  near  Springfield.  W 

for  1906. 


1. 
2. 
3. 
4. 

5. 

6. 
I . 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
l/i. 

10. 
17. 
IS. 

20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 

4.(e 
3.85 
3  55 
3.4 
3.4 

3.2 

3.05 

3.0 

3.0 

3.1 

2.9 

2.9 

2.85 

2.7 

2.7 

2.7 
2.6 
2.5 
2.4 
2.4 

2.6 

2.6.5 

2.7 

2.6 

2.6 

2.6 
2.6 
2.6 

Mar. 

2.6 

2.7 

2.8 

7.05 

6.65 

5.65 

4.8 

4.35 

4.05 

3.85 

3.65 

3.5 

3.35 

3.3 

3.65 

4.25 
4.45 
4.4 
4.4 

4.8 

5.15 
5.65 
6.1 
5.95  ; 
5.35 

5.6 

8.65  1 
13.55  1 
10.85 
10.65 
10.95 

Apr. 

9.65 
8.75 
7.8.5 
6.25 
5.3 

5.4 

5.15 

4.95 

4.65 

5.35 

5.45 

5.15 

4.75 

4.4 

5.4 

6.6 

5.9 

5.5 

4.85 

4.45 

4.0 

3.85 

3.75 

3.&5 

3.6 

6.35 

9.85 

7.3 

5.75 

5.05 

1   May. 

■ 

4.85 
4.55 

4.:t5 

4.2 

4.0 

4.15 

3.9 

4.0 

3.85 

3.7 

3.&5 

3.4 

3.3 

3.25 

3.2 

3.4 
3.3 
3.2 
3.1 
3.0 

3.a5 

2.85 

2.75 

2.7 

2.0 

2.6 

2.5 

2.6 

2.7 

2.65 

2.7 

June. 

4.0 

2.8 

3.95 

2.7 

3.S5 

2.7 

fi.7^ 

1 

'      2.8 

8.65 

2.7 

6.7 

2.7    ; 

5.3 

2.85 

4.6 

2.85 

4.15 

2. So 

3. 75 

2.85  1 

3.6 

2.65 

3.9 

2.5 

4.3 

2.5.S 

4.5 

2.4 

4  .«i5 

2.5 

5.15 

2.7 

5.2 

2.7 

4. 75 

2.7:»  . 

4. 45 

«>  0 

4. 05 

3. 0 

3.H5 

3.S.5 

3.75 

4.0 

5. 15 

3.6.5 

9.5 

3.:«  . 

7.2 

3.0 

5. 25 

4.2      . 

4.85 

4.1 

4. 65 

3.4,5 

1       4.75 

3.05 

1      4.45 

3.0 

4. 25 

Note.— Discharge  probabiy  not  materially  afTected  by  ice  during  1906. 


POTOMAC    BIVEB    DBAINAQK    BASIN. 

ittiiijfaUi/orSoulhBranrhofPotomtu-RivfrniarSpniui/iiU.  W.   \n.,for  ivai li. 


bf^l.     ch&i^.  .J  hef^t. 


FiU.        Sit.-ft.  .      Fra.     '   St 

■^   r^i. 

^'.::f,< 

Mi^, 

'*•     ~     '"M 

S.1.11 

Son.-Th"  Bt-oiT  t.il.lp  is  uppliculili-  only  loropen-channi- 
nuimiirnt)  nu-ii'  diiriTiK  IBOS-IWU.    U  i«  wU  ilcniwd  lvt*e 

conOitl 

Jb«/%  rfuTfAarjw  of  So,>lh  Branch  <./  Potomac  Rhtr 

n^ur  Si 

ll>™lna«e  . 

n.,,1.4TO«j™n. 

mN-c.l 

l>lwlMrgu  I 

«^.,nd- 

■ 

""■'"-! 

NniT.— VuliB-s  (.>r  Janimry,  March,  und  April  areRoo-i;  thoHiI.ir  Kp  iTunry,  Mny. 
SAVAGE    RtTBR   AT    BL()<>MIN(;Ti>\,   MI>. 

This  station  wiu^  established  May^l,  1905,  iiiul  wiis  disci i 
IS.  1306.  It  is  located  at  a  highway  bridfje  al.init  SOO  f< 
junction  of  .Savage  River  with  North  Branch  nf  Tnloriiii 
Jiiions  at  this  station  and  the  bench  murks  arc  .Icsciiln 
Supply  Paper  No.  167,  page  C3,  and  in  Walcr-Sniiply  I'ii 
vliere  are  given  also  the  data  for  provimis  ycjiis. 

IHnchtirgt  mforuremfnlt  of  Saiaiji-  Idur  tii  liln-iwuniii^it.   Mil. 


■.I  ill  W.i 
,„.i'  No. 


.    Bollterand  Padgelt.. 
.    R.H.  Bolster 


BUBFACB   WATER   SUPPLY,  1906. 


Daily  gage  haght,  in  feet,  of  Smnige  RivtT  at  Bloomiitglon.  Md../o 

r  1906. 

i-3!, 

3.28 
2.95 
275 
2.75 
3,35 
4.62 

3.32 

3.88 
3.  OS 

2.55 

II 

2.62 

Z55 

2.42 

D.7. 

,„.       ,.b.       M„. 

Apr. 
3,32 

5.88 
6.B2 
188 
4.48 

ts 

4.3S 

ii 

17S 

if 
Ii 

3.62 
11 

May. 

July^ 

as 

3.S 
3.37 
3.2$ 

a  16 
aids 

2.93 
12 
2.83 
1.88 
2.74 

2.SS 

Ik 

3.0J 

(l.D 
7.  IS 

3.22 

2.(6 
2. 82 
2.B 
2.72 
268 
258 

2.48 
Z38 
2.32 
^42 
2.32 

Ii 

225 
2.2 

282 

1.2S 

3.12 
118 

2.S5 
3.03 

a 

2.6 
2.S 
2.27 

,1 

aiBi      2.17 

3.2t 
4.  OS 
432 

If 

3.G2 

IS 

i 

i(7 
2.63 

2.3( 
2.47 
a.S7 
2^2( 



w 



S::;:;::::::::::::::::::::::::::::::::::::::: 



Note.— No  tc*  condition!  during  I90«. 

Rating  table /or  Savage  River  ai  Bhomington.  Md../or  1905-6, 


»,. 

cturse. 

a. 

I)li=- 

haiplTt. 

I>l^ 

«•.. 

Di»- 

'ft. 

Sf.-fl. 

'"t 

",% 

"",-«■ 

1    fta. 

T,t 

uu 

420 

4I« 

.-.60 

1.090 

-The  jlioTB  Iflbli- 1»  applicable  only  lor  open-cha _. 

U'nlBTnail''duiine  1906  and  1906.    It  l> weOl  deQnod  tntwwD  gage  Mgjitg  2. 

Monthly  ditcharge  of  Sarag(  River  at  Bloominglon,  ltd..  Jar  1905-6. 
[Drainage  xiKa,  120  aquan:  mllcB,] 


S.8IBPI. 


NovpmlK-i 
Deosnjber. 


Disolwrgo  In 

snsmd-fw 

,.    ^ 

' 

Itur^ 

-ff.    "     ' 

ilinirailin.  -Mini 

,„..|    M 

™. 

Sec. 

™r 

^^° 

^1 

„ 

«. 

«.„ 

a» 

418  ' 

la  1 

i»' 

1.83 

4» 
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MimUd^  digeharge  of  Savage  River  at  Bloomingtonf  Md.yfor  1905-6 — Continued. 


Month. 


DtaelMuge  nooiid-leet. 


Run-off. 


1906. 


««»■ ;  "^'^r 


Dopth  In 
inches. 


I 


tgb:. 

jii(rM5.'! 


3,204 

66  1 

330 

2.75    ■ 

3.17 

103  ; 

24 

43.8  1 

.365  1 

.38 

2.380 

36 

348      1 

2.90    1 

3.34 

1.380  1 

1(>3 

521       ' 

4.34    1 

4.84 

174  I 

23  ' 

m.9  ' 

.582 

.67 

884 

28  1 

138      > 

1.15 

1.28 

40 

1 

10  1 

1 

17.8  1 

( 

.148 

.08 

Xoii— Values  for  1905  and  1006  are  oxccllont,  except  July.  1906,  which  is  good. 
OEOROES    CREEK    AT    WESTERNPORT,  Ml). 

This  Station  was  established  May  4,  1905,  and  was  discontinued 

fcly  15,  1906.  It  is  located  at  the  highway  bridge  in  Westemport, 
Md.,  about  one-half  mile  above  the  mouth  of  the  creek.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  167,  page  64,  and  in  Water-Supply  Paper  No.  192, 
where  are  given  also  the  data  for  previous  years. 

Discharge  measuremenU  of  Georges  Creek  at  Westemport,  Md.,  in  1900. 


Date. 

1 

Hydrographe 

r. 





1 

Width 

■1 

Fret. 

i      i 

!             ^ 

'■             (] 

Westerr 

Mar. 

_ 

1.6 

1.78 

2.05 

2.1 

2.02 

1.98 

1.8 

1.75 

l.tW 

1.0 

1 .  .V) 

1.52 

1.5 

1.5 

1.5 

1.45 
1.32 
1.32 

i.;is 

1.5 

1 .  55 
1..5.S 
1..V, 
].W 
l.G 

l.(>8 
,       2.ti2 
3.2 
3.2 
3.42 

3.45 

1 

Area  of        (i 
fHH'tion.      he 

Sq.ft.          /■ 

11                27 
15              180 
13  .              98 
13                 70 

if>ort.  Md.,f()r 

1 
.Vpr.    '   May. 

,                  *           1 

• 
■  - 1               1 

3.  IX  1      i.r.8 
2.  OS  ,       1.72  1 
2.Vs          1.02  . 
2.  '.12  '       1 .  .'»2  1 
2.  .v.          1.5 

2.52  [       I.. v. 
2.:V2  ,       1..') 
2.:V2          1.5 
2.  .V)          1 .  45 
2..')K          1.4 

2.:V2          1.4 
2.:i2         1.4 
'2.  '2:2          1.4 
2.  22  '       1.42 
2!  2"  !      1.4 

2.1.>2          1.3 
2.  12  '       1.32 

212        i.;v2 

2.22  '       1.2.') 
2.0            1.22 

2.05  \       1.2 
1.0     .       1.2 
1.88  1       1.15 
1.S8         1.15 
1.82         1.1 

1.0           1.1 
1.85         2.02 
1.75         2.08  1 
1.7           2.2 
1.72  '       1.95  1 

1.88 

1                I 

ago           Dis- 
ight.      charge. 

Mtichlfi 

Bolster  and 
Robert  Folli 
R.  H.  Bol8t< 

Robert  Folli 

1 

gage  height. 
Day. 

Padgett, 
knsbee.. 

Vrr        Sfc.-ft. 
1.49                 65 

Huthao.. 

3. ;«             1  230 

April  10 

«Iy2S 

jr 

2.r>()                476 

ftnsbee . . 

2.25                 ;i53 

eek  at 

1 

Daily 

in  feet  y 

of  Georges  Or 

190f>, 

1.... 

Jan.    i 

1.68  ' 
1.55 
2.3 
2.58  , 
2.45 

2.38  1 
2.2    , 
2.2 
1.8R  , 
1.96 

1.95 
2.0 
1.95  i 
1.88 
1.78  ! 

1.82  i 

2.0  1 
2.a5  i 
2.12 
2. 15  . 

2.18 
o^  22 
3.28 

3.08  ' 
2.68  : 

2.2  ; 

2.12  , 

2.1  , 

2.a5 

1.98  1 

1.9  i 

1 

Feb. 

1.8 

1.8 

1.75 

1.72 

1.68 

1.65 

1.6 

l.r>5 

1.52 

1.5 

1.45 

1.45 

1.42 

1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4;-, 

1.45 

1.4 

l..« 

1.32 

1.3 

1.3 

1.38 

1.42 

Junn.      Jul.v. 
1  <i5           1  18 

2....      

1  55           1   15 

i...      

1  5.")           1   15 

f...     

I  :<•'          1  1 

1  ()            11 

«.... 

1  (V^          1  1 

•                  ...... 

• 

•)  •>•)          1  i)f. 

s.        

>  ■^'")         1  ()5 

9..       

1   M.">              1    (Vi 

tt...          

is           11 

11.. 

1   72              1    ! 

B...     

1    75             1    1 

13...        

1   75             1    1 

14...          

17!           1    ().-, 

15....    

1   «>2             1   iY2 

it.. 

1   .V» 

17...        

1   25 

18...        

1   "^ 

»  .          

1   '^> 

3D...       

1   :Vt 

a... 

i.;i5    

1    'Vt 

n..  

s...    

1   'W  ' 

w...       

1    4 

K ■•■ 

1.3 

»... 

1..32  1 

1    'M  1 

s..  

»..     

1.25  i 

1  '>     1 

»..    

30...  

1  2    ; 

31....; 

. 

NoTi.— Diachaijjp  probably  unaffected  by  \ 

f« 

J. 

SURFACE    WATER   8UPF1.1,   ^. 

Rating  tablet  for  Georges  Creek  at  West^mporty  Md. 

MAY  4  TO  JUNE  6.  1905. « 


■     GH«e 
'  height. 

chargn^. 

Gage 
height. 

Di»- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

> 

■      Fe€f. 

♦  1.30 

•  1.30 

Sec.-ff. 
22 

20 

Feet. 

1.40 
l.-'iO 

Sec-a. 
50 

Feet. 
l.QO 
1.70 

87 

Feet. 
1.80 

Sec.-ft.   ' 
112    ! 

1 

JUNE  7  TO  SEPTEMBER  10.  Hi05.ft 


i         1.00 

s 

1.70 

04 

2.40 

301 

3.10 

780 

'         1.10 

11 

1.80 

M 

2.50 

sas 

3.20 

865     : 

1.20 

If) 

1.90 

lOR 

2.fl0 

415 

3.30 

955 

1.30 

20 

2.00 

137 

2.70 

480 

3.40 

1.045     , 

1.40 

27 

2.10 

170 

:        2.80    i 

550 

3.50 

1.140 

i        l.-W 

3(i 

2.30 

208 

2.90 

ti25 

1 

;         l.») 

4K 

2.30 

2.»2 

3.00 

700 

1 
1 

1 

1 
1 

10 

SEPTEMBEK  11. 
1.70              115 

190*,  TO  JULY  15,  ] 
2.50              495 

1906.  <■ 
3.30 

0.110 

1,150 

l.(W 

l.^i 

I.JO 

145 

2.60 

5d0 

3.40 

1.2o0 

1.10 

21 

1.90 

180 

2.70 

630 

3.50 

1.350 

1.20 

2?» 

2.00 

220 

2.80 

705 

3.60 

1.455    ! 

!        1.30 

30 

2.10 

265 

2.90 

785 

3.70 

1.560 

1        1.40 

S2 

2.20 

315 

3.00 

K70 

3.80 

1.670 

l./iO 

m 

2.30 

370 

3.10    . 

960 

3.90 

1.780 

t        !.<» 

HO 

2.40 

430 

3.20 

1.055 

4.00 

1,805 

a  This  table  is  based  on  one  discharge  measurement  made  during  1905  and  on  the  form  of  the 
curve.    It  is  not  well  deflned. 

h  This  table  is  hase^l  on  throe  discharge  measurements  made  during  1905  and  on  the  form  of  the 
cur\'e.    It  is  fairiy  well  di>flned  between  gage  heights  1.5  feet  and  2  feet. 

e  This  table  is  applicable  only  for  open-channel  conditions    It  is  based  on  Ave  discharge 
ments  mr.dt?  during  1905  and  1906.    It  is  well  deflned  l>etween  gage  heights  1.3  feet  and  3.5  icset 


Monthly  discharge  of  (ieorges  Creek  at  Western  port,  M(i..for  19^)6-6. 

[Drainago  an'a,  76  square  miles.] 


Discharge  in  si-cond-fcet. 


Month. 


Kun-off. 


Maximum.    Minimum.      Mean.       '"^.''V: JT'"    ^5 

s<j.  nule.        mc 


1«»5. 


May  4-.'U . . 

.furie 

.July 

August 

ScptemlKT. 
Oi'toU^r... 
NovenilxT. 
Decenil)er. 


92 
154  I 
,090 

528  i 
370 

102  ! 
.250  I 


26 
15 
13 
6 
S 
12 
12 
3S» 


44.8 

45.7  ; 
127 

15.1 
46.4  I 

65.8  i 
33.8 

267 


0.589 
.601 

l.(»7 
.199 
.611 
.Sfti 
.445 

3.51 


1«>6. 


January. 
Febniarv 
Man^h..'. 

April 

May 

.Tun* 

.lulv  1   14. 


1 .  i:t» 

14.1 

1.300 

1.040 

Mh 

:^42 

27 


80 
39 
42 
115 
21 
'29 
16 


330 
71.2 

280 

378 
83.0 
91.4 
30.8 


4.21 

.937 
3.42 
4.97 
1.09 
1.20 
.274 


Note.— Valuos  given  al>f»ve  an*  rated  as  follows:   May.  l^CKI,  lair;  August  to  Octolx»r,  19C 
mate;  remainder  of  1905  and  I'.MMi,  good. 
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WILLS   CREEK   AT   CUMBERLAND,  MD. 

This  station  was  established  May  5,  1905,  and  was  discontinued 
July  14,  1906.  It  is  located  at  the  highway  bridge  at  the  upper 
end  of  "The  Narrows/'  Cumberland,  Md.'  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-vSuppiy  I^ipc^r 
Xo.  UjT,  pa^e  65,  and  in  Water-Supply  Paper  No.  192,  where  are 
given  ak)  the  data  for  previous  years. 

IMichargc  measurements  of  Wills  Creek  at  (^imherlatul,  MtL,  in  V.nHi. 


Pat*. 


Ilydrographer. 


Mmv^  17 BolsU?r  and  Padgett 

April  2 Rol*rt  Follansbee . . 

April  10 K.  II.  Bolater 

April  11 do 

ll*y>i Robert  Follansljee . . 


'idth. 

An'a  of 

(JaK'* 

Dis- 

wvtion. 

h<-iglit. 

tharK*'- 

Fut. 

Sii.ft. 

I'fft. 

.SVr.-/r. 

213 

4.(»1 

17'. 

ii:> 

4H7 

r..  A'2 

1,490 

110 

42y 

♦1.  a*) 

l.'2O0 

1% 

4M 

:..  ss 

1,070 

m 

im 

.{.  27 

."» 

Daily  gage  height,  in  feet,  of  Wills  Creek  at  O/mberlatul,  MfI.,jor  V.Khi. 


Day, 


1 

2 

I 

4 

i 

fi 

m 

i.^^^......... '..['.'.'. '.''.'.'.'.v. 

f 

10 

u 

12 

0 

M 

li 

K...  

d......... 

w 

». 

% 

a 

a 

a 

M 

a 

R 

7 

f 

} 

)....  

NoTK.— DiflCh  irge  probably  not  affecte<l  by  lee. 


t 

•    Jan. 

Feb. 

4.25 

4.05 

3.7 

4.02 

4.02 

3.7 
3.<>    . 

3.<)8 
3.75 
3.75 

3.7 
3.7 
3.ti 
3.(» 
3.  (i5 

3.(i 
3. 5i'i 
3. 5 
3.5 
3.5 

3.7 

3.«ih 

3.->S 

3.5.-i 

3.U'> 

3. :. 
3.:. 

3.0 





Mur. 

3.5 
3.5 
4. 15 
5.25 
4.() 

4.25 
4. '2.') 
4.3 
4.22 

4.18 

4.12 
4.08 
4.02 
4.  ft'. 
4.  ft'. 

4.1 
4.1 
4.1 
4.1 
4.  l'^ 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
«■-.  1 
1 . 1 
7.2 
7.  ft". 
7.lt      . 

Apr. 

♦i.7 
0.3 
»i.  3 
0.2 

o.:« 

0..32 

:>.  4.^. 

5. 3 
.''..li 
0.0 

.'..  •.» 
5. 0 

r..  42 

5.1 

0.3 

.'..'.tj 

."..  .;2 
:..  02 

1  \s 

1.  72 
4.  us 
1.'.2 
4.  .VJ 
4.  •') 

4.  r. 

4.4 
4.32 
4  22 

4!  12 

May. 

4.(r2 
4. 25 
4.1H 
4.0s 
4.0 

4.0 
3. 11 

3.  .»iS 

3.S 

3.  H 

3.S 
3.  7:. 
3.7 

3.  <M 

3.«1 

3.. v. 
A.  0 
3.. 72 
3.  IS 

:;.  4.-. 

'..4.- 
.-{  \ 
A.  \ 
3.3.". 
.{.3 

.{  3 
3. .'. 
.3.  \) 
3.«..-. 
A.  .V, 
A.  \ 

3. .-. 
3.  AS 
A.  AS 
A.  A 
A. .-. 

3.</, 
i>.  •'. 
.'». .". 
4.7.-.  , 
4.3 

4.<l 

3.  .s  ; 

3.  7.S 
3.  72 
3.  r.s 

3.  r, 
3.  .V. 
3.  «;2 

3.',» 

.;.  >s 
:',.  7s 
A.  ~,s 
3.7 
3..'..s 

3.. -.2 

3.:. 

.3.  .V. 
3. .-. 

3.3.S 

•Filly. 

.      4.45 

3  Al^i 

4.25 

A  3 

4.45 

3  'V) 

5.95 

3  "'.') 

5.78 

3  ■' 

....'      5.5 

3   IH 

5.12 

4.95 

4.65 

3.  1.^. 
A.  1 
.'.  ().'. 

4. 38 

3  05 

4.32 

3  (1.-. 

4. 45 

3    \S 

4.42 

'      4.4 

4.45 

'      4.7 

5.0 

4.88 

5.1 

5.02 

5. 12 

'      5.25 

7.3 

6.»5 

5.88 

j      5.48 

5.08 

;      4.9 

4.75 

4.  S.'i 

4. 42 

1 

58  UVRFACE   WATER   SUPPLY,   IQIW. 

Rating  labhfor  WUU  Creek  at  Cumberland,  Md.,/or  1905-6. 


a. 

».. 

Dto- 

^:^. 

Cbfllg..    1 

«. 

DU- 

FM. 

^"'ia 

'S, 

^"i^- 

Fta. 

S»^.  1 

Fret. 

■r* 

.*. 

H2 

«H 

1.365 

NOTB.— Tbe  Above 


kill 


JfonMty  diirAor^c  t^  WiUt  Cretk  at  Cumbrrland.  Md.,/or  1905-6 
[Dntlnane  km,  140  •qimn  mllM.] 

I       OlKbaise  in  «Pconii-leet.       |  B 


Monih. 


•ilmi 


,.1  1 


\^^,v:--: 

in 

s^--^^ 

NOTB-AUthe, 

how  vAluri  itR  «ic«]lnit. 

inii 

gi  j      ; 

m 

.-as             L 

7WI 

fii 

32 

OPEQUON  CREEK  NEAR  HARTINSBURO,  W.  TA. 

This  station  was  established  May  8,  1905,  and  was  disconti> 
July  15,  1906.  It  is  located  at  the  highway  bridge  known  as  R 
Ford  Bridge,  about  4  miles  southeast  of  Martinsbut^,  W.  Va. 
conditions  at  this  station  and  the  bench  marks  are  describe' 
Water-Supply  Paper  No.  167,  page  67,  and  in  Water-Supply  Pi 
No.  192,  where  are  given  also  the  data  for  previous  years. 


IHncbariie  meiaiittuteias  n/O/Ki/ii' 

.  (Vret  ne 

ar  ^farlin)bll^ 

II'.    In.,  in  !m 

Dalf, 

llydrngraphpf 

;  w«h. 

Areaol        (lagp     '      T 
•ccttoii.  ;  Height,  j  cD. 

UanrhlS... 

...    BnlsUr  and  radp'lt 

Frcl. 

® 

fl.    ■     Fftt.     \  S, 

1 

\            '     ■ 

POTOMAO   RIVER   DRAINAGE   BASIN. 
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DaUy  gage  height,  infect,  ofOpequon  Creek  near  Martinsburg,  W.  Va.^/or  1906. 


z. 

4. 

5. 


9. 

10. 

U. 
12. 
B. 
14. 
15. 


V^. 

17. 
Ik. 
». 
St. 


a 

r. 
a. 

fi. 


S. 

s. 

s. 


Day. 


Jan.    I    Feb.       Mar.    ,    Apr.    i   May.      Jtnii>.  i  July. 


1.73 
1.65 
1.77 
8.73 
4.2    ' 

3.12  i 
2.68  I 
2.27 
2.15  I 
1.98  I 

1.92 
1.9    , 
1.98 
2.17 
2.7 

2.58 
2.25  ; 
2.32 
1.98  ; 
1.85 

1.78  ' 
1.72  ' 
1.75  1 
1.93  I 
1.8')  , 

1.8 

1.75 

1.7 

1.07 

1.65 

l.tt3 


1.6  1.26 

1.6  1.4 

1.55  '  1.56 

1.48  3.24 

1.45  2.4 

1.4  1.9 

1.37  ,  1.84 

1.33  l.S 

1.32  1.72 

].:n  1.6 

1.4  1..V2 

1.4  1.48 

1.4  1.48 

1.45  1.5 

1.48  1.52 

1.42  1..V2 

1.4  1.52 

1.4  1.5H 

1.4  1.72 

l.:«  1.S3 

1.37  1.S2 
1.48  l.(K2 
1.42  2.2S 

1.38  2.3 
1.35  2.35 

1.32  2.7S 

1.3  4.U 

1.28  7.52 

5. 45 

5. 78 

7.2 


4.72 

3.48  I 

3.0  i 

2.?2  ! 

2.5.'*  I 

2.45  ' 

2.32  I 

2.22  , 

2.48  I 

4.(«  I 

3.02  I 
2.  4.S 

'I    O'^ 

• .  -•/  I 

2.18 
8.5 

5.0 

3.2S 

2.9 

2.62 

2.4.'> 

2.35 
2.28 

•■>    'M 

2.15 
2.1 

2. 3 
2.2')  . 
2.0 
1.9S  , 


1.92 

1.9 

1.88 

1.85 

1.82 

1.8 
1.78 
1.7-)  '■ 
1.72  ' 
1.6S  ' 

l.(V.'> 
l.ft.'^  ' 
1.02  ' 
l.(i 
I..W 

1..V,  ' 

l..-)2  ' 

1.5  ' 
1.5 

5  I 


l.'-' 


1.48 
1.45 
1.45 
1.42 
1.4 

1.4 

1.42 

1.52 

1..V2 

1.48 

1.4 


1.5 

1.48 

1.45 

1.42 

1.4 

2.92 
2.18 
1.58 
1.5K 
l.«2 

1.48 
1.42 

1.48 
1.58 
1.52 

1.4« 
5..3S 
3.0 
2. 7.^. 
2. 4.S 

5.  IS 
5.0 
2.5K 
2.  :v.5 
2.  IH 

2.0.) 
l.ss 

1 .  S2 

2.  OS 
l.STt 


1.7 
1.55 
1.9 
7.9 

2.K8 

2.4 

2.4 

1.88 

1.78 

1.72 

l.GH 

1.62 

1.0 

1.58 

1.52 


Note.— Discharge  probably  not  affected  by  ice. 

Rating  tables  for  Opequon  Creek  near  Martiiusburg,  W 

MAY  9  TO  JUNE  4.  19a'>.n 


G 
heig] 


aw 
ignt. 


Di!<-  Ga^  Dis-  Qage  Di.s- 

lieiKht. 


charge.    .  height,  i  charge.  !    heigi 


Feet. 
1.15 
1.20 
1.30 


Sec 


116 
123 
137 


Feet. 
1.40 
1.20 
1.60 


Sec. 'ft. 
152 
167 
183 


Feet. 
1.70 
1.80 
1.90 


charge 


Sfc.-tt. 


21 « 


OCTOBER  8  TO  DECEMBKR  JO,  IIXJ.).'- 


1.10 
1.20 
1.30 
1.40 


50 

58 
67 
77 


1.50 
1.00 
1.70 
1.80 


88 
100 
113 
12(i 


1.90 
2.00 
2.  10 
2.  20 


140 

l.M 

171 

l!vS 


DECEMBER  21,  1905,  TO  JULY  1.'..  \m\. 


1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
ZIO 
2.20 
2.30 
2.40 
2.50 


97  1 
109  , 
122 
135  ! 
140  ' 
164  I 
180 
107 
214 
232 
251 
271 
293 
317 


2.60 

343 

2.70 

371 

2.80 

402 

2.90 

43(i 

3.00 

472 

3.10 

510 

3.20 

549 

3.30 

589 

3.40 

OIW 

3.50 

072 

3.60 

715 

,-1.70 

759 

3.80 

804 

3.90 

850 

4.00 
4.  10 
4.  20 
4  .U) 
4  40 
4.50 
4  tlO 

4  70 
4.80 
4.90 

5  00 
5.20 
5.40 
5.00 


897 

945 

9(« 

1,042 

1,142 
1,1  *« 
1,244 
1,295 
1,347 
1,399 
1,504 
1,010 
1,717 


17/. 


height 


Fed. 
2.(X) 


Dis- 
chiirgp. 

Str.-ft. 

■2r,7 


2.  ;;o 

2.  10 

•J  .7) 


5  SO 
0  00 
0.  20 
<>.  40 

0.  «;o 

0.80 
7.00 
7. -20 
7.40 
7.0O 
7.  SO 
S.  00 


•jor. 
22;{ 

242 


1,«25 

i,9;i.'i 

2. 045 
2.  U'i 
2.  2r»5 
2,  'M5 
2,  485 
2, 51»5 
2, 705 
2,815 
2,  <»25 
3,035 


Jjjtecnrvehaa  been  drawn  through  one  mcasuremcntMml  pHrallel  to  the  other  cur\i*snt  this  station. 
•Thto  rating  curve  has  been  drawn  through  one  measurement  and  parallel  to  the  other  eur\'e8  at  thia 

'Thin  table  la  appUcaMe  only  for  open-channel  conditions.    It  ih  based  on  5  discharge  measuremonta 
gde  during  1906.    Above  gMge  height  6  feet  the  n ting  curve  is  a  tangent,  lYic  dVttetwvcft  \«Scci%  t;b  \«t 


«•» 


^rBFACE    WATEM   SCPPLY.   1UW5- 


M^/rJ'Aii; 


./f*;*«rwy%  «  '^  i*<«'  Jfart^iwit . -c-  W.    la.,  /or  i:*ii5-6  . 


t  i.?t».  -.    «•  -LAr* 


I'jctAS^  ir  ] 

•wroi-*. 

*-l. 

RUT>-I>1 

Mi 
% 

^M~  m    '   .i 

"    -          1 

kl»r. 

-ft.  pr  r      1 

■.rr* 

mile.          i 

M*T  V*! 

SI 

I4» 
2.77} 
3  310 

aott 
i.e-io 

^> 

5il» 
i4 

13 
!C 
l->4 
306 
122 
122 
1> 

If4 
•7  4 

i52 

**!> 

151 
.»* 
>7 

'^1. 524 

JUTrf  1-4 

Sf/r^sibfir 

XKoecctiT 

.476 

.245 
•>» 

i.-2:j 

JuautTT 

!  '-f. 

i.> 

FcbnufT 

MMKh 

Avrd 

Jun^ 

July  1-15 



.447 
1.75 
1.S5 

- 

->I9 
1.23 
1.41 

N'/TE.— Valii»si  »re  rmt«rl  as  ?<Ai»w»-  l*i5,  Approxinute;  Jftoiuiy  ajod  FebruAr>  .  19i)6.  appn^s 
Marc-h  t9  JoIt.  190S,  good:  dAily  d:«^h*r|ee  above  1 JOO  Mcood-feet.  appmilixiate. 

SHEXAXDOAH    RIVER    AT   MII-LVILXE.  W.  VA. 

This  Station  was  established  April  15,  1895.  It  is  located  a 
one-fourth  mile  above  the  Baltimore  and  Ohio  Railroad  stati( 
Milhnlle,  W.  Va.  The  highway  nms  within  a  few  rods  of  the  st 
at  the  gaging  station.  The  station  is  best  reached  by  dri\'ing 
Harpers  Feny,  W.  Va.  The  conditions  at  this  station  and  the  b 
marks  are  described  in  Water-Supply  Paper  Xo.  167,  page  71 
in  Water-Supply  Pa[)er  Xo.  192.  where  are  given  also  the  dat; 
previous  years. 

The  following  discharge  measurement  was  made  May  29,  190( 

Width,  488  feet:  area,  1.720  sKjuan'  feet:  gage  height.   1.58  ft^t;  <iiseharg«\ 
wfond-fefft. 

Daily  gage  height,  in/ftt.  of  Shenandoah  Rinr  at  MiUviUf.  If.   Va..  for  V.4(^t^ 


Day. 


Jan.      Feb.      Mar.      .\pr.     May.    Juno.     July.     -Vug.     Sept.      Oct.      Nov 


1. 
2. 
3. 
4. 
5. 


0. 
7. 
H. 
•J. 
10. 


11. 

12. 

13 

14. 

15. 


!♦).... 
17... 

IK 

1« 

20. . . . 


2.7 

2.3 

1.1 

4.75 

2.3 

1.5 

2.0 

1.3 

3.55 

1.45 

2.7 

2.  45 

2.2 

1.1 

4.2 

•>  •> 

1.5 

1.8 

1.4 

3.8 

1.45 

2.5 

2.25 

2.0 

1.2 

3.8 

2.1 

1.4 

1.6 

1.8 

2.7 

1.4 

2.4 

A.  A 

2.  40 

•>  0 

3.4 

2.0 

1.3 

1.3 

1.4 

2.2 

1.7 

2.3 

5.3 

2.0 

2.5 

.3.1 

1.95 

1.2 

2. 15 

2.5 

2.2 

2.6    . 

2.2 

4.5 

1.95 

3.5 

2.9 

1.9 

2.1 

1.7 

2.3 

2.0 

3.5 

2.1 

3.  r, 

1.9 

2.9 

2.7 

1.85 

1.3 

1.55 

2.1 

1.9 

3.1   . 

2.05 

:<.o 

1.8 

2.5 

2.6 

1.8    . 

1.2 

1.6 

2.0 

1.8 

2.6 

2.0 

2.7 

l.f) 

2.3 

2.4 

2.1 

1.2 

1.5 

2.2 

1.65 

2,3 

1.9 

2.  45 

l.«i 

2.1 

2.45 

2.05 

1.  ()5 

1.35 

2.3 

L6 

2.05 

1.85 

2.3 

1.75 

2.0 

2.6 

1.9 

1.9 

1.3 

2.0 

1.6 

1.8 

1.8 

2.  15 

1.5 

1.9 

2.6 

1.85 

1.5 

1.3 

2.0 

1.6 

1.8 

1.8 

2.0 

1.45 

1. 75 

2.45 

1.8 

1.2 

1.3 

3.0 

1.45 

1.65 

1.75 

2.0 

1-.3     , 

1.7 

2.  3 

1.7 

1.2 

1.3 

3.4 

1.9 

1.6 

1.75 

2.0 

1.35 

1.7 

3.2 

1.6 

1.2 

1.4 

3.8 

1.6 

1.4 

1.75 

2.2 

1.3 

1.8 

4.7 

1.55 

2.0 

1.3 

3.9 

1.5 

1.4 

1.7 

2. 3 

1.3     . 

1.9 

4.2 

1.4 

2.6 

1.3 

3.2 

1.35 

1.4    1 

1.66 

2.25 

1.2 

2.« 

3.6 

1.35  ' 

2.1 

1.3 

4.1 

1.3 

1.6    , 

1.6 

2.2 

1.2 

2.7 

3.2 

1.45 

3.8 

1.4 

.3.35 

1.36 

4.1     ' 

1.8 

2.1 

1.2 

2.7 

2. 95 

1.4    > 

2.4 

1.5 

4.2 

1.3 

11.3    1 

2.25 

<»  Back^'atCT  Irom  vce,  TcbTviwv  \. 


POTOKAO    BITEB   DKAnTAOE    BABIN.  61 

*<^Al,  m  fat,  of  ShewmdoiA  River  at  MiUi-UU,  B'.  Va.,  Jor  /9'W— Oontinucd. 


/    ^*».  1  Feb. 

'•'■ 

Apr- 

a.  0       1.2 

2.1 

^~2        1.1 

?■!! 

JR 

4.9 

*-  »■  *g  table  for  Shmmuloah  Riitr  at  Milh-illr,  W.   Va-./or 


^\ 

■a. 

cUarBT. 

a^ 

Dls- 

».. 

chX- 

V^in 

^t'i^K' 

Fd. 

S«.-fl. 

ft«. 

Yr-fi- 

F,a. 

i;x 

a,9« 

i«. 

l» 

I0t«--Thcitwve  table  liBpplirabLeoDlv  for  <ipcn-chuiiiFlc(iiiiIilli>D!<.  It  la  haH-il  on 
_fU<n>!U".inadf  during  ISM  and  1»M-IS08.  It  1«  well  deflned  1*i«wn  gflj!P  hei(!lita 
,  itft-  Vilv,  ,iK)yp  S  fept  an  IhimnI  on  a  dlacharsn  curve,  whlrti  if  Ihi'  priHliKi  of  ji 

Manthlg  di»eharg(  of  Shewrmloah  River  al  MUlrilli'.  W.  Vii.,Jiir  I'.'Ui 
|I>rBinfl^  areaT  ;i,000  sqiiiirr-  iiiilor^.l 


I        DIsrlurgK  In  nvoiid 


™. 

Mtn 

iiim 

— 

ti'wn 

I'ImI 

9,370 

fnlHI 

i.twi 

63 


SDBPAOE  WATKB  SUPPLY,  1906. 


The  following  table  gives  the  horsepower  (SO  per  cent  efficiency 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  discharp 
and  shows  the  number  of  days  on  which  the  flow  and  the  coirespood 
ing  horsepower  were  respectively  less  than  the  amounts  given  in  tli 
columns  for  "dischai^"  and  "horsepower:" 


Honw- 

Number  old»r,oldeOrt«m  flow. 

i 

olency) 

tmL' 

lue. 

m,^ 

IfM. 

ins.> 

- 

IBM. 

1W2. 

19CB.     1904.     l!rtS.    1»6. 

1 

i 

4SS 

UQ 

i 

us 

M 

« 
186 

1 

1 

I'JO 

1 

si;::::- 

U'        7 
l«l      SJ 

it9      fli 

250       1« 

1 

3ia 

.... 

1» 

63 

il 

■"1  ilJ;;;;; 

»!    H7       IMI'"7 

1»  '     234  1     aSB      116 

■  April  IS  to  Decembor  31. 
6  UIbbIii^  dftya  eBtim&ted  fr 


NoTK.— From  April  15,l»S,t<i 
horsepower  per  f-"     '  '"     - 


>lovemher,  1904. 


SOirrH    FORK   OF   SHENANDOAH    RIVER   NEAR    FRONT    ROYAL,  VA. 

This  station  was  established  June  26,  1899,  and  was  discontinues 
July  16,  1906.  It  is  located  about  1  mile  above  the  bridge,  which  ii 
near  the  Norfolk  and  Western  Railway  station.  The  conditions  ai 
this  station  and  the  bench  marks  are  described  in  Water  Supply  Papei 
No.  167,  page  74,  and  in  Water  Supply  Paper  No.  192,  where  an 
given  also  the  data  for  previous  years. 

The  following  discharge  measurement  was  made  June  16,  1906: 
Width,  300  Setft:  area,  906  square  feet;  ga^e  height,  4 .70  feet;  dischatgc,  l.OTO  etx-ond 


Daily  gage  lunght,  in  firl,  of  South  Fork  of  Shmamioah  River  near  Fro 
for  1906. 


:  Royal.  I'a, 


:  I    1781 


POTOICAO  BITKB  DBAXNAOB  BASIN. 


JJaiis  yagf  height,  in  Jttt,  ^  Soali  Fort  t^  ShenanJoak  River  n 
for  /906— Continued. 


...  1 ,...], 


I  ,... 


\pf. 

M.y. 

XoTE.  -nLsrharKd  prolwbly  un»ITecl«<l  by  Ic*. 

Raiing  tabU/or  South  Fort  oj  Shenandoah  Hirer  n. 


r  Front  Royal.  Va..for  190^-6. 


ipi^t.  ^  chaigv. 

lib         «7o'  li 


^. 

Ch.'^. 

he'^t. 

";'/«■ 

j^f>. 

i>if-    1 

li    r^. 

"■^ 

»;■.« 

1.         B-Ott 

.m 

4.3no 

[DnliucearM,  ljnDsqiunmll«.| 

ModUi. 

DlBchiige  In  wcond 

frat. 

RUD-C 

a. 

Ifutmuin. 

t,2S0 

as 

Hvan. 

2,280 
ttST 

£390 

i;i« 

sq'.  mile. 

Depth  1 

iS 

I.4S 
.610 

1 

4, 120  '                BID 
i;88D  i              705 

l»i.-Valt>M  tor  ISOaateeaatlort. 

SOUTH  KtTBH 

lliis  station  was  establishec 
restigation  of  stream  poUuti 
Rontinued  July  15,  1906. 
»-half  nule  below  the  Cbas 

AT    BA 

June  2f 
on  in  th 

It  is  lo 
apeake 

IC    CITY 

,  190.5, 
e  Shena 
cated   a 
and  Oh 

VA. 

in  conn 
1(1  oah 
t  the 
io  Ka 

ection  w 
Valley,  a 
lighway 
Away  \jr 

thtl: 
id  wi 
bridg 
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SURFACE    WATER   SUPPLY,  1906. 


Basic  City,  Va.  The  conditions  at  this  station  and  the  bench  m 
are  described  in  Water-Supply  Paper  No.  167,  page  76,  and  in  W; 
Supply  Paper  No.  192,  where  are  given  also  references  to  pub 
tions  that  contain  data  for  previous  years. 

Discharge  vuasiiremtnts  of  South  River  at  Basir.  City,  Va.,  in  lU(/6. 


Date. 


April  11, 
June  14. 


Hydrographer. 


Width       ^"*"  ^^f       ^'"^^^  ^ 

wiaui.      g^^.ti(,„       height,      ch 


Robet't  Follansbee 

Follansbee and  Padgett. 


Fert. 


72 
70 


Sii.ft. 
20ti 
158 


Ffft.         Si 
a.  2.5 
2.  (i9 


1. 
2. 
3. 
4. 
5. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  height  ^  infeeij  of  South  River  at  Basic  City,  Fa.,  for  190f). 

Mar.       Apr. 


Day. 


Jan. 


Feb. 


Note.— Discharge  probably  unaiTect(vl  by  ice. 


3.0 

3.4 

2.9 

3.3 

3.2 

3.2 

4.4 

3.2 

3.7 

3.2 

3.4 

3.1 

3.2 

3.1 

3.0 

3.0 

2.9 

2.9 

2.8 

2.9 

2.7 

2.9 

2.8 

2.9 

3.1 

2.9 

3.1 

2.9 

3.1 

2.9 

3.0 

2.8 

3.0 

2.7 

3.1 

2.7 

3.2 

2.7 

3.2 

2.7 

3.1 

2.7 

3.1 

2.8 

4.9 

2.8 

4.4 

2.8 

3.9 

2.8 

3.6 

2.8 

3.6 

2.8 

3.7 

2.8 

3.7 

3.6 

3.5 

2. 
2 
5. 
4. 
4. 


3.6 
3.6 
3.5 
3.4 
3.2 


3.8 

3.3 

3.5 

3.2 

3.5 

3.1 

3.3 

3.1 

3.0 

3.2 

3.1 

3.25 

3.1 

3.2 

3.1 

3.15 

3.0 

3.1 

3.1 

4.5 

3.2 

4.1 

3.3 

3.75 

3.3 

3.55 

3.3 

3.4 

3.2 

3.25 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.0 

3.2 

3.1 

3.5 

3.05 

3.7 

3.0 

3.7 

3.0 

3.5 

2.9 

3.8 

May. 

J  iin«. 

2.9 

2.75 

2.9 

2.7    ' 

2.8 

2.6 

2.9 

2.6 

2.9 

2.5 

2.8 

2.4 

3.0 

2.6 

3.0 

2.6 

2.8 

2.5 

2.85 

2.5 

2.85 

2.4 

2.7 

2.5 

2.8 

2.6 

2.8 
2.7 

2.75 

2.8 

2.65 

2.7 


2.6 
2.6 
2.6 
2.5 
2.6 

2.6 

2.65 

2.75 

3.0 

2.7 

2. 75 


2.7 
2.6 

2.6 
3.2 
2.5 
2.8 
5.45 

4.9 

3,45 

3.2 

3.0 

2.9 

3.2 

2.9,5 

2.85 

2.H 

2.7 


Rating  table  for  South  River  al  Basic  City,  Va.,for  1905-6. 


Gjigi^ 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
rhargi». 

(tage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Fret. 

Sec. -ft. 

Fret. 

Sec.-ft. 

Fcft. 

Sec.-ft. 
377 

Feet. 
4.70 

Sec.-ft.   1 

2.00 

1 

1        2.90 

135 

3.80 

078 

2.10 

12 

.3.00 

159 

3.90 

407 

4.80 

714 

2.20 

19 

3.10    . 

183 

4.00 

438 

4.90 

750 

2.30 

29 

3.20 

208 

4  10 

470 

5.00 

786 

2.40 

41 

3.  30 

234 

4.20 

503 

1        5.10 

823     ' 

2.50 

55 

3.40 

2<U 

4.30 

537 

5.20 

800 

2.00 

72 

3.50    1 

289 

4  40 

572 

5.30 

897 

2. 70 

91 

3.00 

318 

4.50 

<i07 

5.40 

934     , 

2.80 

112 

3.70 

347 

4.00 

()42 

5.50 

972 

Note,  -The  above  t<ible  is  applicable  only  for  open-channel  conditions.  It  is  basetl  on  0  di« 
mi'iisurements  made  during  1905  and  1906.  It  is  fairly  well  defined  between  gage  heights  2.5  U 
4.1  feet. 
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Monthly  dUrharqe  of  South  River  at  Basic.  City,  Va.^for  ]9(i6-t',. 

[Drainago  arra.  142  .squaiv  rnilett.] 


fJ* 

Jqput  — 

■Vtrmiwr. 


Month. 


imx*!. 


Dischjirgi^  in  M-cond-ftt't. 


KiiiiHiiT. 


Maximum.   Minimum.'    Men.      ^Jf/'lVn*''"    ^^'*\*^^" 


8<i.  mile.        Inched. 


»r.. 

il-T. 


JtDiury. 
FH-nwrv- 

r-.... 

Idbr 

Jrir  1-1.1. 


lUOll. 


1 

7»i  i 

41 

1 
159 

1.12 

1.2«» 

135  , 

29 

70. 9 

.  49t» 

.5K 

208  ! 

19 

5S.  2  . 

.410 

.4('> 

91 ; 

12 

42.2 

.  2'.<7 

.:« 

41 

t 

•2:*.  4 

.  U\,'t 

.IS 

972 

19 

114) 

l.l.i 

l..'«) 

750  1 

91 

2.'>S 

1.H2 

2.10 

2(H  , 

91 

141 

.  \m 

1.03 

W7  . 

112 

27»J 

I.m 

2. 24 

(i07  I 

i;ir» 

241 

1.70 

l.««) 

159  ' 

.v. 

Kki 

.  741. 

.St; 

953 

41 

154 

l.OS 

1.20 

91  ■ 

29 

rc>.  5  1 

.440 

.24 

SoTE.  A'alUTj*  an*  mtM  ah  follows:  .Inly,  .VugiiHt.  anti  IHvfmUT.  HK15.  and  all  of  I'.ioi..  rxcollorit: 
Iqtmnlirr.  1905.  ptKid:  (Vtolter,  1906,  fair;  November,  1905,  upproxinintf;  discharge  U^low  25  .stt'ond- 
iMt.  approximate. 

LEWIS    CREEK    NEAR   STAUNTON,  VA. 

This  station  was  estahlishod  June  30,  1905,  in  connect  ion  with  the 
investigation  of  stream  pollution  in  the  Shenandoali  \'all(\v,  and  was 
discontinued  July  15,    1906.     It  is  Icwated    at   the   private   bridge 

!n>ss  Lewis  Creek,  on  the  property  of  William  (Henn,  2  miles  from 
Staunton.  The  conditions  at  this  station  and  the  bench  mnrks  are 
described  in  Wat<*r-Supply  Pai>er  No.  107,  pa<^e  77,  and  in  Water- 
Supply  Paper  No.  192,  where  are  pven  also  referen<*es  to  |)ul)li('a- 
tions  that  contain  data  for  previous  y(»ars. 

hischarrje  meaxnrenienls  of  Lewia  (^eek  near  Stanfiton,   Vn..  in  lunr,. 


Date 

10.. 
14... 

- 

Ilydrographer. 
nnbee 

1 
1 

Width. 

V,»t. 
1«. 
1.'. 

Sliinnf 

.M.ir. 

0.74 
.70 
.71 
.  ■>.i 
.(A 

.50 
.51 

.:»;{ 

.71 

.r^i 
.rA 

..7» 
.74 

.\rea  of        < 
fHHtioii.      hi- 

Si/,  ft.           I 
'♦.7 

on ,    \  n..  /'>/• 

• 

\]ir.        .M:iy. 

<».74         0.4s 
.70            ..v. 

.>A               .N) 

.4"»            .!'.» 
.rA            ..-►.i 

.4S          .:>4 
.44         .rui 
.r,:         .rA 

.44             .4.5 
.Si            .49 

.S4            .4.S 
.7.",            .4'» 
.79           .4;i 
.fi3           .44 
.7A  \        .4* 

upi- 

• . ' 
0.  s;< 
. . ki 

.hi!ii'. 

0..■^4 

..VI 

.  :.<♦ 

.4s 
..".4 

.49 
.:»:{ 

.44 
.5:i 

.54 

.rn 

l»is- 
•hiirur. 

AprI 
Jum* 

RoIhtI  Follai 
FollunfllxN'  Si 

1"  .'. 

Padgett . 

I.,  ii 

1 

of  Le 

win  Crcfk  nf(ir 
Jan.        Feh. 

0..'i4  '      0.4H 
.4:{         .ru\ 
.54           .•4) 

1.4;<         .-a 
AH          .rA 

.M  •         .49 
.5;^           .5."{ 
.49           .44 
.4.{  ,         .4.S 

.59           .44 

.«•(»  ,         .49 
.5:^  '        .59 
..W  /         .54 

1... 

ft 

Daily 

gage  height. 

iiifeet, 

Day. 

— 

' ' ' '  \ 

n.tA 

3... 
4... 
5... 

6... 

at 

1  •  .  • 

1 

1 

1 

.rA 

.4«.» 

.r>:\ 

VA 

9... 

.    ... 

..'>4 
AH 

II... 
12... 
U.. 

.44 

.48 

.5;j 

M. 

J          .(V4 

1  tti.'.' 

\          A7» 
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dtmFAOE   WATElt  SUPPLY,  1906. 


Daily  gage  hnghl,  in  feet,  of  LewU  Creek  near  Stauntcn^  Va,,for  1906 — Continu* 


Day. 

Jan.    !    Feb. 

0.53  '      0.48 
.44          .54 

Mar. 

Apr. 

May. 

0.49 
.33 

June.     , 

16 

0.83 
.84 

0.63 
.74 

0.63   .. 

17 

.49  ! 

18 

.48  '        .53 

.83 

.53 

.34 

.43  1.. 

10 

.50          .40 

•  OV 

.49 

.48 

.49   ... 

20 

.53  ,        .43 

.78 

.53 

.44 

.53    ... 

21 

.74  I        .40 

.74 

.49 

.43 

.49   ... 

22 

.63  ,        .53 

.70 

.53 

.49 

.43   ... 

23 

.74  '        .54 

.64 

.64 

.38 

•  44       •  •  • 

24 

.63 

.43 

.63 

.63 

.34 

.93    ... 

25 

.54 

.54 

.64 

.54 

.33 

1.94    ... 

26 

.48 

.53 

.50 

.54 

.94 

1.83    .. 

27 

.54 
.63 

.49 
.43 

.54 

1.13 

.50 
.49 

1.18 
1.64 

.94    .. 

28 

.73    .. 

29 

.54    

.84 

.63 

1.13 

.54    .. 

30 

.48  ' 

.93 

.64 

.64 

.53    .. 

.44  '■ --. 

1.24 

.58 

Note.—  Diachaige  probably  unaffected  by  ic«. 


Rating  tables  for  Lewis  Creek  near  Staunton,  Va. 

JULY  1.  1905,  TO  MAY  27.  1906.« 


Gage 
height. 

Dia- 
chaige. 

Gage 
he^t. 

Dia-     • 
charge. 

Gage 
hei^t. 

Dia- 
charge. 

Gage 
height. 

1  charge. 

Fert. 

Sec.-ft. 

Feet. 

Sec.-fl. 

Feet. 

Sec.-ft. 

Fret. 

Sec.^t. 

aao 

1.0 

aeo 

5.5 

a90 

14.0 

1.20 

29.0 

.35 

1.4 

.65 

&8 

.05 

16.8 

1.25 

32.0 

.40 

1.0 

.70    . 

8.2 

1.00 

18.0 

1.30 

35.5 

.45 

2.6 

.75    : 

0.7 

1.05 

21.0 

1.35 

30.0 

.50 

3.4 

i       .eo  ■ 

11.3 

1. 10 

23.5 

1.40 

42-5 

.55 

4.4 

.85    i 

13.0 

1.15 

26.0 

1.45 

46.5 

MAY 

28  TO  Jl 

rLY  l.-i.  1906.6 

l.fiO 

0.25 

1.3 

aco 

7.9 

0.95 

20.5 

63     ' 

.;« 

1.8 

.65 

9.4 

1.00 

23.0 

1.70 

71 

.:i5 

2.5    ' 

.70    , 

11.0 

110 

28.5 

1.80 

79 

.40 

3.3 

.75  ; 

12.7 

1.20 

34.5 

1.90 

88 

.45 

4  2 

.80 

14.5 

1.30 

41 

2.00 

V7 

.50 

5. 3    i 

.85 

16.3 

1.40 

48 

1 

.55 

6.5    . 

.90 

18.3 

1.50 

55 

1 

a  This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  3  discharjre  measurr 
made  during  19as  and  1906.    It  is  fairly  well  defined  between  gage  heights  0.5  foot  and  0.8  foot. 
*  This  table  is  base<l  on  I  discharge  measurement  made  during  1906  and  on  the  form  of  the  pr** 


eur^•e. 


Mon'thly  discharge  of  lA'ms  Creek  near  Staunton^  Va.,for  1905 -il. 


[Drainag*^  an>a.  20  square  miles.] 


July 

.\ugu.*)t 

iSeptomlxT. 

Oi'tOlKT... 

Novomlier. 
Decemlier. 


Month. 


ue.*i. 


Discharge  in  stvond-feet. 


Maximum.   Minimum.      Mean. 


Run-«»tT. 

Soc.-ft.  per    IK'] 
sq.  mile.        in* 


Januar>-. 
Fet>niH'ry 
Man'h..". 

.Vpril 

May 

June 

July  1-15. 


190ii 


24. 

1.9 

5.5 

1.4 

5.  .I 

1.9 

1ft 

1.4 

9.7 

1.4 

6.8 

1.9 

4.-K 

2.3 

.*>.  .T 

2.3 

6.0 

0.299 

3.2 

.i:>8 

2.8 

.13S 

4.6 

.229 

3.5 

.173 

3.3 

.167 

6.6 

.329 

3.6 

.ISO 

9.7 

.485 

6.1 

.303 

7.4 

.370 

12.3 

.613 

6.2 

.308 

SoTE.—V&hiPg  art}  rated  as  follows:   .lu\y  and  (>c\o\>eT.  \91K^.  atvA  ^«kXvvA.rs,MftXcli«  April,  and 
19DH.  gtyofl:  winnindor  of  the  period  fair.  exc<'pt  ,lune.  vfXvvcXv '\a  Avptc»xvma.\ft\  djk9(^uM^\»\v<Kl« 
fttet  and  abovp  30  j*et*ond~/eot .  approximate. 
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COOKS   CREEK   NEAR  MOUNT   CRAWFORD,    VA. 

5  station  was  established  July  1,  1905,  in  connection  with  the 
igation  of  stream  pollution  in  the  Shenandoah  Valley,  and  was 
tinued  July  15,  1906.  It  is  located  at  the  upper  highway 
across  Cooks  Creek,  three-fourths  of  a  mile  from  Mount  Craw- 
^a.  The  conditions  at  this  station  and  the  bench  marks  are 
ed  in  Water-Supply  Paper  No.  167,  page  78,  and  in  Water- 
Paper  No.  192,  where  are  given  also  the  data  for  previous 

Following  measurement  was  made  April  10,  1906: 

31  feet;  area,  78  sciiiare  feet;  gage  height,  2.32  feet;  diHchargt*,  32.4  second- 
ly  gage  height,  mfetty  of  Cooks  Crefk  at  Mount  Crawford,  Va.,  for  1906. 


Day. 

Jan. 

Feb. 

2.0 
2.0 
1.8 
2.0 
2.0 

2.1 
2.0 
2.0 
2.0 
2.0 

2.1 
2.0 
2.0 
2.0 
2.0 

1.9 
2.0 
2.0 
l.U 
l.U 

2.0 
2.0 
2.0 
l.H 
2.0 

2.0 
2.0 
2.0 





Mar. 

1 

2.0ft 

2.05 

2.05 

3.0 

2.5 

2.3 
2.3 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.3 
2.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.3 
2.3 
2.2 

2.1 
2.1 
2.2 

2.2 
2.1 
2.1 

2.0 

2.0 

2.0    . 

2.4    ' 

2.2    1 

2.1     ' 

2.1     ' 

2.1 

2.1    1 

2.1 

2.1 
2.1 

2.0rt 

2.4 

4 

2.fi 

2.r> 

2.4 

2.3    1 

2. 4    ' 

2.3    1 

1 
2.3 

2.3     i 



2.3 

2. 3 

2.  :i 



')  -^ 



■2.  *\ 



•!.:> 

2.  r. 

..*................ •......•., 

2.4 

2..=^ 

Dischurgc  probably  unaffected  by  ice. 


Apr.  Miiy.  !  Junr.  i  Jiilv. 

. 1 '  _    _'    , 

2..'i  I        2. 1  '        2.0  \         2.1 

2.4  2.1  I        2.0  2.1 

2.3  ,        2.1  I        2.0  I          2.1 

2. 3  2. 1  I        2. 0  ,          2. 1 

2.2  ,  2.1  2.0  I          2.0 

2.3  2.1  '         1.9  1  2.0 
2.2  1        2.2  '         1.9  I          2.0 

2.2  ,  2.2  '         1.9  I          2.0 

2.3  :  2.1  '         1.9  i          2.0 

2.3  2.1  1.9  .  2.0 

2.2  '        2. 1  ,         1.9  '          3.0 

2.2  2.0  1.9  2.1 

2.2  2.1  l.S  2.0 

2.2  2.1  l.H  2.0 
2..")  2.0  l.H  2.0 

2.4  2.0  l.H    

2.3  I  2.0  2.0    

2.2  2.0  2.0 

2.2  2.0  2.0    

2. 2  2. 0  2. .".    

2.2  '         1.9  2. 1 

2.2  1.9  2.2 

2^2  L9  2!l  ......'.'. 

2.  I  2.(1  2.0    

2.1  2.(1  2.0    

2.2  2.0  2.1     

2.2  2.0  ;{.()    

2.1  2.0  2.0    

2.  1  ,         2.0  2.2  .    . 

2.  1  2.0  2.  1  .. 
2.0  


onthly  discharge  of  Cooks  Creek  near  Mount  Crauford,   Va.,  for  I'JOo-rt. 

[Drainagn  an>a,  41  square  inil<>s.] 


I)i.»«:'harg»;  In  s««cMii«l-f«M't. 


Month. 


iga^. 


Hiiiw)fT. 


:  M«x,„>,„„.    Mini,„u,„.  ,    Nf..a„.       ^-',|,-,  >-  ;  ^];;^ 


I 


34<J 

•T  : 
*"  I 
10 

19 

13 

64 


19 
13  ' 
10  i 
10  1 
10  1 
10  I 


43.8  ' 
19.7  1 
12.  7 

U.4\ 

1».7  \ 


1.07 
.480 
.310 


1.23 
.55 


AlO    \ 
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8UBPA0E    WATER   SUPPLY,  1906. 


Monthly  discharge  of  Cooks  Creek  near  Mount  Crawford,  Va.^for  1905-6 — Continued. 


Month. 


1906. 

January 

February 

March 

April 

May 

June 

July  1-15 


Diachaige  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 
27.5 

Sec.-ft.per  ,  Depth  in 
sq.  mile.       inrlvt. 

71 

21 

.671 

.77 

23 

13 

18.5 

.451 

.ff 

46 

19 

30.6 

.746 

M 

41 

23 

28.7 

.700 

.» 

27 

16 

20.6 

..W2 

.58 

71 

13 

21.0 

.512 

1 

71 

19 

23.8 

.oSO 

Note.— Values  rated  as  follows:  July,  1905,  fair;  August  and  December,  1905,  good:  Scptemlyrto 
November.  1905,  approximate:  1906,  good.  Discharge  determinations  below  15  second-feet  and  sbon 
60  second-feet,  approximate.  The  rating  used  to  determine  the  above  values  is  virtually  baised  oc  tvo 
measurements  and  hence  is  very  uncertain. 

ELK   RUN   AT   ELKTON,  VA. 

This  station  was  established  June  28,  1905,  in  connection  with  the 
investigation  of  stream  pollution  in  the  Shenandoah  Valley  and  was 
discontinued  July  15, 1906.  It  was  located  at  the  high w^ay  bridge  500 
feet  south  of  the  railroad  station  at  Elkton,  Va.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  167,  page  80,  and  in  Water-Supply  Paper  No.  192,  where  are 
given  also  the  data  for  previous  years. 

Discharge.  ineasurem^rUs  of  Elk  Run  at  Elkton,  Va.,  in  1906. 


Date. 


April  II 
Juno  14 


Hydrographer. 


Rol>ort  FoUansboe 

Follansbee  and  Padgett 


Daily  gage  height,  infect,  of  Elk  Run  at  Elkton,  Va.,for  1906. 


Dav 


Jan. 


1 2.  85 

2 :  2.8 

3 2.  75 

4 3.25 

5 3.1 

{\ 3.0 

7 1  2.91 

8 2.8 

9 1  2.9t; 

10 2.91 

11 i  2.9 

12 2.8 

13 2.8 

14 2.8 

15 3.0 

IG 2.9 

17 2.S5 

18 2.8 

19 1  2.8 

20 I  2. 75 


'eb. 

Mar. 
2.7 

Apr. 
3.1 

May. 

June. 
2.67 

'  m- 

2.9 

2.9 

%i 

2.95 

2.7 

3.8 

2.88 

215 

1    i* 

2.9 

3.35 

3.0 

2.75 

2.6 

li 

2.9 

3.3 

2.95 

2.8 

265 

li 

2.9 

2.9 

2.85 

2.8 

2.51 

J5 

2.85 

2.85 

2.9 

2.9 

2.6 

3.5 

2.85 

2.8 

2.86 

2.95 

2.59 

£8 

2.8 

2.8 

2.8 

2.9 

2.6 

in 

2.8 

2.81 

2.95 

2.8 

2.6 

n 

2.8 

2.7 

2.8 

2.87 

2.58 

in 

2.8 

2.8 

2.85 

2.85 

2.53 

V 

2.78 

2.75 

2.8 

2.7 

2.6 

in 

2.77 

2.85 

2.8 

2.75 

2.58 

I' 

2.75 

2.95 

2.85 

2.7 

2.47 

11 

2.7 

3.0 

4.5 

2.55 

2.58 

in 

2  77 

3.1 

3.5 

2.64 

2.6 

2.7 

3.0 

3.2 

2.6 

2.6 



2.7 

2.  95 

3.0 

2.6 

2165 

.... 

2.8 

2.9 

2.96 

2.6 

2.7 

2.72 

2.85 

2.85 

2.6 

3.65 
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Daily  gagt  hfight,  in  Jut,  of  Elk  Run  al  BltUm,  Ta., /or  ;906— Continued. 


3.0    ' 


Mar. 

Apr. 

2-9 

3.3 
2  82 

2.ra 

2.6 


"I : 


KOTE.— DlMhartce  aSrctnl  onl;  >llgtatl7  ti;  ice. 

Daily  dUrJtargv,  in  teamd-feet,  of  Elk  Run  al  Etklon,  Va..  Jot  I90S-6. 

.    8flpt.  Oct    Nov.    Dec.  Daj-.        I  July. "  Aug.    Sept  Oct.    Nov.  |  Dec 


AS     Aa 


<I.B  I      T.B 


S,.i 


Id  11^  ladireel  method  for  abiftlng  channel. 
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dURFACS  WATKB  SUPPLY,  1906. 


M(mthly  discharge  of  Elk  Run  at  EllUm,  Va,y  for  1905-6. 
[Drainage  area,  15.8  square  miles.] 


Month. 

Dischaige  in  second-feet. 

RUD-OlI.                  ^ 

1 

Maximum. 

Minimum. 

Mean. 

Soc.-ft.  per 
9q.  mile. 

0.753 
.892 
.426 
.594 
.595 
.747 

1.00 
.854 
1.22 
1.71 
.728 

Depthin    | 
incbes.     | 

July 

1905. 

57 
85 
15 
27 
12 
46 

29 
18 
42 
132 
20 
54 
44 

7.0  ;         11.9 
7.0           14,1 

August 

LM  . 

Septeinljer 

5.5 
6.0 
8.5 
7.5 

10 

11 

6  7 

9.4 

9.4 

11.8 

15.8 
13.5 

.« 

October. 

M  \ 

November 

•« 

December 

.»  ! 

January 

1906. 

1 

LU 

February 

M  : 

March 

11                 19. 3 

L« 

April 

15 
6w5 
5.5 
6.0 

27.0 

11.5 

9.9 

10.7 

in 

May 

.M  ' 

June 

.627             .» 

July  1-15 

.677             .38 

1 

Note.— V^alues  for  1905  and  1906  are  approximate,  owing  to  shifting  channel  and  insuflBdent  diflduije 
measurements. 

HAWKSBILL   CREEK   NEAR  LURAY,    VA. 

This  station  was  established  June  27,  1905,  in  connection  with  the 
investigation  of  stream  pollution  in  the  Shenandoah  River  Valle7,  and 
was  discontinued  July  15, 1906.  It  is  located  a  short  distance  above 
the  mouth  of  Dry  Run,  IJ  miles  north  of  Luray,  Va.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  167,  page  81,  and  in  TVater-Supply  Paper  No.  192, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  vieasurevienls  of  Ilawhshill  Creek  near  Luray ,  Fa.,  in  1906. 


Date. 


Hydrogmpher. 


April  12 RolM»rt  FolUiiisl>eo 

June  1.') " Follanshoe  and  Padgett 


Width. 

Feet. 
39 
20 

Area  of 
section. 

17 

Gage 
height. 

Feet. 

1.86 

I.  so 

Dis- 
charge- 


Sec.-fl 


7$ ; 


a  VVafling  below  foot  bridge. 
Daily  gage  height,  \nfcet,  of  Ilawhbdl  Creek  near  Luray y  Va.jfor  1906. 

Day. 


Jan.        Feb.    ,    Mar 


Apr. 


May.   ■  June.     Joly- 


4. 

5. 

r>. 

7. 

8. 

9. 

10. 

11. 

12. 

JJ. 

14.. 

15.. 
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My  gage  height,  in  feet,  cf  HawkthiU  Creek  near  Luray,  Va.,for  190& — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

1.8 

1.76 

1.76 

1.85 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.15 
2.4 
2.35 
2.3 
2.4 
1 

Apr. 

May. 

1.65 

1.65 

1.6 

1.6 

1.6 

1,6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.  :^ 

1.5 

June. 

_   _  .  _ 

1.95 

2.5 

1.8 

1.6 

1.6 

2.45 
1.75 
1.7 

1.7 
1.7 

l.H 
1.8^ 
1.  75 
1.7 
l.«i5 

July. 

K 

1.8 

1.75 

1.76 

1.76 

1.75 

1.7 

1.66 

1.76 

1.76 

1.8 

1.8 
1.9 
1.9 
1.9 
1.9 
1.9 

1.6 

1.6 

1.6 

1.66 

1.65 

1.6 

1.65 

1.66 

1.5 

1.55 

1.65 
1.65 
1.56 





1 

3.05 
2.65 
2.35 
2.25 
2.2 

2.1 

2.0 

1.85 

1.S5 

1.H5 

2.1 

2.05 

2.0 

1.9 

1.9 

17 

H 

tf 

» 

21 

a 

8 

M 

s :...:;.:::::::::: 

s 

s 



» 

9 

» 

a 

NoTK.— Dischaiige  probably  unaffected  by  ice. 

Rating  table  far  HawksMl  Cruh  near  Luray,  Va.,for  190o-f}. 


Gaae 
bei^t. 

1 

Dia- 
charge. 

8ec.-ft. 

1  h^^t. 
'      Feet. 

1      I>iS' 
1  charge. 

1 
1   Sec.-^.  1 

Oage 
hei^t. 

Dis- 
charge. 

Sec. -ft. 

II     Gage 
'   height. 

Ffff. 

Dis- 
charge. 

Feet. 

Feet. 

Sfcft. 

1.30 

i4 

1.90 

2.50 

m 

:i.  10 

H^o 

1.40 

30 

2.00 

98    ' 

2.60 

220 

:i.  20 

:is4 

1.50 

37 

1       2.10 

116 

2.70 

245 

li.  :w 

414 

1.60 

46 

2.20 

133 

2.80 

271 

3.40 

445     ' 

1.70 

67 

2.30 

163 

2.90 

298 

,1 

1.80 

69 

2.40 

173 

3.00 

32() 

ii 
1 

I 

N'oTE.— The  above  table  la  applicable  only  for  Open-channel  conditions.    It  is  hu.Hrd  on  iUv  discharge 
flMuuremeots  madeduring  19d6and  1906.   It  is  fairly  well  defined  t>etween  gag<>  hcight.s  1.4  fc«>t  aii<l  2  Wet . 

Monthly  discharge  of  Hawhsbill  Creek  near  Luray,  Va..for  lUO.'i  a. 

[Drainage  area,  62  square  miles.] 


Month. 


Discharge  in  tM-cond-ft-et. 


Riin-<)tr. 


_  1 . 


Jane27-.31. 


1906. 


•^UgUllt.... 

wpt<?ml)er, 
October... 
•N'o>TmlM»r. 
Dwmber. 


Jtnuary . . 
February. 

Mitch 

April 


1906. 


April 

f»y 

June 

July  1-15. 


mum. 

Mi 

niniiiiu. 

Mcjin. 

S<'C.-ft.  |>«'r 
.xq.  iriiJ"'. 

IK' I 
ill* 

>th  ill 

•lU'.s. 

(« 

4(> 

:a.  •) 

1.0.') 

0.  It. 

4*i 

.•W)  , 

■M\.  1   , 

.  iKM 

•.so 

(^{ 

27 

.\1A\  1 

.  «127 

.72 

37 

24  1 

27.  r.  i 

. .''»_'« 1 

.  .7J 

M\ 

27  ' 

;«).  0 

.  .')77 

.«'»«; 

M 

27  ' 

:«).() 

.  r)77 

.\A 

2<«« 

;«)  1 

hi. 7 

i.r>7 

LSI 

414 

KM) 

\.\Y1 

2.21 

Ki 

M  , 

w.'.)  , 

1.04 

i.ax 

m 

42 

Ho.  2  1 

1.«.4 

1 .  su 

4:io 

W  ' 

\T.\ 

2.  M 

2.  ♦i4 

K\ 

M 

h.\.  ♦. 

1.03 

I.  Ill 

•l'S2 

•M 

»»K.  .s 

I..T2 

1.47 

m 

1 

42.7 

1 

.821 

.  4,>H 

Note.— Values  rated  as  follows:  June  to  .\ugiist.  1905,  February,  March.  Mav  to  July.  ItKM'*.  exc«»llcnt; 
remainder  of  1906  and  1906,  good. 


72  8UBFACE   WATER  aOPPLT,  1»6. 

NORTH    JXJBK   OF   SHENANDOAH    RITBB   NEAB    KIVERTON,   TA. 

This  statiuii  w&s  established  June  26,  1899,  and  was  discontinued 
July  14,  1906.  It  is  located  about  2  miles  above  Riverton,  Va.,  on  the 
farm  owned  by  L.  W,  Burke.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  167,  page  83, 
and  in  Water-Supply  Paper  No.  192,  where  are  given  also  the  data  fa 
previous  years. 

The  following  discharge  measurement  was  made  April  13,  1906: 
Width,  230  icH;  iircn.  f)38  square  feel;  ga^  height,  5.60  feet;  discharge. »69iuk«w!- 


Dmty  gage  height ,  inject,  of  North  Fork  of  Shenandoah  Rxver 


.  Va-forim 


Uftjr.     June.  I  Jiili. 


ItaekB.ter  clue  tiiUH-con.lltinniFehniufj-  4.  r-ll, 

tiibl,-f„r  yorlh  Fork  of  Shmaiuloah  River. 

1904,  to  July  14.  !'■ 


T  RiverUm,   Va.,/rom  Au^  If, 


hJ^l. 

clwrBe. 

hi^ 

a.'iii 

%t'  '. 

;:;:: 

1:^'  i    ? 

I  hei^l. 


'1,'A 


Note.— Thi'jJ.nra  tablcis  nnpUcshlconly  tot  open-channel  oonditlom.    It  iBbued<HiKTcDiiiidi9 
n7&i™ivm™i,«  ma*  during  19lM-iWI(iaIUTdamBllU\irrto<i'*»aHii»fttlw!i,.   UtavaUMbwd  M«a 
giigpheif!bl.t4tis'tainl.^.Rt,'et.    DitrinR  Au|tutit.l!ilM.lhedAni«aBciiXK^^l»X.  t^vui:\6^k'«'aB'  • 
tsiB,  but  Ittc  table  h  assumed  to  apply  Itoni  AiiguBl  lU,  WO*.  ^ 
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Monthly  (Hscharge  of  North  Fork  of  Shenandoah  River  near  Riverton,  Va.,for  1906. 

[Drainage  area.  1,040  sqaare  miles.] 


Month. 


Jnoary.. 
MnuiT. 

JbirtL... 


t. 


Discharge  in  second-foet. 


Run-off. 


%1-14. 


Maximum. ;  Minimum.  '    Meun. 


4,160 
720 
5,350 
3,210 
9(J2 
2,440 
1.340 


- 

5(J5 

1,040 

285 

418 

275 

1,420 

tvy> 

1,320 

285 

545 

285 

787 

325 

523 

S<V.-ft.  ptT 

IVpth  In 

Hq.  niiio. 

inches. 

o,m\ 

1.15 

.mi 

.42 

1.37 

1.58 

1.27 

1.42 

.524 

.m 

.757 

.84 

.503 

.2!-. 

•Von.— The  discharige  was  estimated  for  February  4.  7-11,  17,  when  the  gage  was  affected  by  back- 
■tter.   Values  are  rated  as  follows:  January  to  March,  good;  April  to  July,  excellent. 


PASSAGE   CREEK   AT    BUCKTON,  VA. 

This  station  was  established  October  26,  1905,  and  was  discontinued 
July  15,  1906.  It  is  located  about  700  feet  above  the  mouth  of  the 
ereek,  at  the  trestle  of  the  Southern  Railway  at  Buck  ton,  which  is  a 
aiding  1  mile  east  of  Waterlick,  Va.  Passage  Creek  is  a  tributary  of 
Sorth  Fork  of  Shenandoah  River.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  107,  page 
85,  and  in  Water-Supply  Paper  No.  192,  where  are  given  also  tlie  data 
lor  previous  years. 

Discharge  meaturements  of  Passage  Creek  at  Buckton,  la.,  ni  luor,. 


Date. 

Hydrographe 

r. 

wi..th.    i^- 

Fert.          *S'7. 
47 
48 

/  B nekton.    r<' 

Mar.    1    .Vpr. 

1 

1.1     1       2.«» 

1.0  ,       2.2 

1.1  l.«> 

3.1  '       l.K 

2. 2  1.7 

1 .  «i     '       1.0 
1.5            l.f. 
1.5            1.5 

1.5  1.3 
1.4     .       1.9 

1.3  i      I.e. 
1.3     '       1.5 
1.3           1.4 

1.3  ,       1.4 

1.4  j      2.5 

1.4     ;      2.4 
l.;<5  '      2.0 

1.4  1       1.H5 

1.6  i       1.7 

1.5  1       1.0 

L  «)f       r 
on.      lu' 

//.          I 
51    . 

'..for  I 

M.iy. 

1.3 
1.3 
I  3 
1 . 2.-. 
1.2,-) 

1  25 

1.2.-. 

1.3 

1.25 

1.2 

1.2 
1.2 
1.2 
1.2 
1.1 

1.1 
1.0 
1.0 
1.0 
1.0 

'a»?e 
ight .       • 

'tft. 

1.10 ; 

1.72 

JUII''. 

0.  s.-, 
.  'I.-, 

..V. 
.<l 

1.1 

1.0 

..v. 
1.1 

1.0 
.<> 
.9 

l.(i 

2.55 

3.2 

2.2 

2.1 

•harj^'f. 

.Iprtll3 

Robert  Foilan8l)ee. 

SrC.-ft. 

Ul 

JaaeW 

do --  

1.32 

^assaqe 

(^eek  n 

Feb.    ! 

1.2 
1.25 
1.3     , 
1.3     , 

1.3  i 

r 

1.4 

1.4  ' 
l.ti 

1:;.  : 

1.5 

1.5  ' 

1.2  ; 
1.1  , 
1.1   1 

1.2 
1.15  1 
1. 15 
1.1 
1.1     1 

Daily  gage  height^  in  feet,  of  I 

I... 

Day. 

Jan. 

1.4 

1.3.5 

1.3 

3.4 

2.0 

1.8 
1.5 
l.T) 
1.5 
1.55 

1.55 

1.5 

1.4 

1.4 

1.5 

1.45 

1.4 

1.3 

1.3 

1.3 

.Iiil>. 

1.3 

t 

1  2 

3... ;; v... '. 

1,2 

i ; 

1.2 

5. ... 

1    1 

6 :":.:.: 

1.0 

/...          

.0 

8.. 

.'» 

9 

.S5 

10....:;;;..;::::.: 

U...                             '. 

..V) 
.S5 

12...    

.S 

U...                            

1.0 

14 

.  .V) 

15 

.So 

16... 

17.... 

18 

».... 

30 :..;;  .: 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  gage  height  ^  inftei,  of  Pauage  Creek  at  Bucktcn,  Va.^for  1906 — Continued. 


Day. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 


1.0 
1.0 
1.0 
1.0 
1.0 


1.1 


Mar. 

Apr. 

1.6 

1.55 

1.8 

1.5 

2.2 

1.4 

2.1 

1.4 

2.1 

1.4 

2.1 

1.4 

2.6 

1.65 

3.4 

1.5 

3.4 

1.4 

3.3 

1.35 

2.6 

• 

1.0 
.95 
.9 
.9 
.8 

.75 
.8 
.95 
1.0 
.9 
.85 


June.    July. 


2.4     

2.52  

2.1     

1.95  

1.9     

1.7 

2.6 

1.7    , 

1.6    i 

1-4  ; 

Note.— Ice  conditions  February  4-13. 

MONOCACY   RIVER   NEAR   FREDERICK,  MD. 

This  station  was  established  August  4,  1896.  It  is  located  at  the 
county  bridge  on  the  toll  road  leading  from  Frederick  to  Mount  Pleas- 
ant, Md.  It  is  4  miles  northeast  of  Frederick,  about  2,000  feet  above 
the  mouth  of  Israel  Creek,  and  3,000  feet  below  the  mouth  of  Tuscarore 
Creek.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  167,  page  86,  and  in  Wate^ 
Supply  Paper  No.  192,  where  are  given  also  the  data  for  previous 
years. 

The  following  discharge  measurement  was  made  May  31,  1906: 

Area,  324  square  feet;  gage  height,  4.70  feet;  discharge,  328  second-feet. 


Daily  gage  height,  in  feet,  of  Monocacy  River  ntar  Frederick,  Md.,for  1906. 


Day. 


I. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

6.2 

4.9 

5.3 

9.7 

6.4 

4.7 

4.5 

4.5 

5.5 

4.3 

5.6 

iS 

6.7 

4.8 

5.6 

7.8 

6.4 

4.7 

4.6 

9.1 

5.2 

4.3 

5.5 

a 

7.5 

4.5 

9.1 

7.4 

6.3 

4.6 

4.5 

16.1 

5.1 

4.3 

5.3 

iS 

18.35 

4.5 

16.65 

6.9 

6.3 

4.5 

5.3 

10.1 

4.9 

4.8 

5.2 

iS 

12.6 

5.1 

9.1 

6.6 

6.2 

4.4 

5.1 

5.5 

4.9 

7.1 

5.1 

iS 

7.6 

6.0 

6.9 

0.3 

6.3 

4.4 

4.6 

5.3 

4.8 

6.1 

5.0 

i7 

6.7 

4.9 

6.5 

6.2 

6.3 

4.4 

4.6 

5.1 

4.7 

5.8 

4.9 

iS 

6.6 

4.8 

6.4 

6.1 

6.3 

4.4 

4.5 

4.9 

4.6 

4.9 

4.8 

il 

6.2 

5.2 

6.3 

7.6 

6.2 

4.4 

4.5 

4.8 

4.6 

4.7 

4.8 

i7 

5.9 

5.1 

6.1 

16.8 

6.0 

6.6 

4.4 

4.8 

4.5 

4.6 

4.8 

&( 

5.7 

5.0 

5.9 

9.1 

6.0 

6.1 

4.4 

6.1 

4.4 

4.5 

4.8 

iS 

6.9 

4.9 

5.8 

8.6 

4.9 

4.6 

4.9 

5.1 

4.4 

4.4 

4.7 

14 

6.7 

4.8 

5.8 

7.1 

4.9 

4.6 

4.5 

6.1 

4.4 

4.3 

4.7 

IS 

6.2 

5.9 

5.8 

6.9 

4.9 

4.4 

4.4 

4.8 

4.4 

4.3 

4.7 

8J 

6.5 

8.1 

5.8 

21.8 

4.7 

4.4 

4.4 

4.7 

4.4 

4.3 

4.8 

It 

7.1 

5.4 

5.8 

15.5 

4.8 

4.6 

4.4 

4.6 

4.4 

4.3 

4.8 

U 

6.9 

4.9 

5.7 

10.2 

4.8 

4.6 

4.5 

4.6 

4.4 

4.3 

4.8 

9.i 

6.2 

4.8 

5.7 

8.1 

4.7 

7.1 

4.6 

4.5 

4.4 

4.3 

4.9 

12.1 

5.9 

5.0 

5.6 

7.6 

4.7 

9.7 

4.4 

8.5 

4.4 

9.5 

5.2 

&.S 

5.7 

6.0 

5.6 

7.1 

4.5 

9.6 

4.4 

7.6 

4.4 

13.2 

5.5 

&s 

5.7 

5.4 

5.5 

6.7 

4.6 

10.6 

4.3 

6.5 

4.8 

9.5 

5.1 

iS 

5.7 

9.4 

6.6 

6.4 

4.5 

10.7 

4.4 

5.4 

4.6 

11.5 

5.0 

7.i 

5.6 

6.5 

6.5 

6.3 

4.6 

6.7 

4.8 

7.35 

4.4 

8.5 

4.9 

19 

5.6 

6.1 

5.6 

.  6.1 

4.5 

6.1 

5.1 

&5 

4.4 

7.6 

4.8 

SwS 

5.6 

6.7 

5.6 

6.9 

4.4 

6.9 

4.8 

7.5 

4.4 

8.5 

4.7 

5.7 

5.5 

6.9 

6.6 

6.8 

4.5 

6.8 

4.6 

7.8 

4.3 

8.1 

4.6 

S.I 

5.5 

5.9 

9.0 

6.7 

4.6 

6.1 

4.4 

11.0 

4.3 

7.6 

4.6 

7.S 

5.55 

6.1 

17.46 

6.6 

6.6 

4.9 

4.36 

9.8 

4.3 

6.7 

4.6 

1( 

5.3 

12.6 

5.4 

6.1 

4.8 

4.5 

7.5 

4.3 

6.2 

4.5 

IS 

5,2 

10.6 

6.4 

4.8 

4.7 

4.3 

6.1 

4.3 

5.8 

4.5 

5.7 

5.1 

9.6 

4.7 

4.3 

5.8 

5.7 

14 

Note,— Ice  conditions  February  6, 7,  and  9. 
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le  following  table  gives  the  horsepower  (SO  pi-r  cent  (.'fiicii'm.'y)  per 
of  tall  that  may  be  developed  at  different  rates  of  <lis(!iur{;(',  iind 
re  the  number  of  days  on  which  the  flow  tuiii  flie  cont'sixuuluii; 
lepower  were,  respectively,  Ics-s  than  the  amounts  fjiven  in  (he  tul- 
is  for  "diachai^e"  and  "horsepower." 
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Daily  gage  height  ^  in  feet,  of  Pauage  Creek  at  Bucktofij  Va.yfor  190$ — C 


Day. 

Jan. 

Feb. 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.1 

Mar. 

1.6 
1.8 
2.2 
2.1 
2.1 

2.1 
2.6 
3.4 
3.4 
3.3 
2.6 

Apr. 

1.55 

1.5 

1.4 

1.4 

1.4 

1.4 

1.65 

1.5 

1.4 

1.35 

May. 

21 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.0 

22 

.95 

23 

.9 

24 

.9 

25 

26 

.8 
.76 

27 

.8 

28 

.95 

29 

1.0 

30 ,. 

31 !. 

.9 
.85 

Note.— Ice  conditions  February  4-13. 

MONOCACY   RIVER   NEAR   FREDERICK,  MD. 

This  station  was  established  August  4,  1896.     It  is  loca 
county  bridge  on  the  toll  road  leading  from  Frederick  to  Mo 
ant,  Md.     It  is  4  miles  northeast  of  Frederick,  about  2,000 
the  mouth  of  Israel  Creek,  and  3,000  feet  below  the  mouth  of 
Creek.     The  conditions  at  this  station  and  the  bench 
described  in  Water-Supply  Paper  No.  167,  page  86,  and 
Supply  Paper  No.  192,  where  are  given  also  the  data  fo 
years. 

The  following  discharge  measurement  was  made  May  31 

Area,  324  square  feet;  gage  height,  4.70  feet;  discharge,  328  second-fee 


Daily  gage  height,  in  feet,  of  Monocacy  River  nfor  Frederick,  Md.,foi 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

Ifi. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25- 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


6.2 

5.7 

7.5 

18.35 

12.6 

7.6 
6.7 
6.6 
6.2 
5.9 

5.7 
6.9 
6.7 
6.2 
6.5 

7.1 
6.9 
6.2 
5.9 
5.7 

5.7 
5.7 
5.6 
5.6 
5.6 

5.5 

5.5 

5.55 

5.3 

5.2 

5.1 


Feb. 

Mar. 

Apr. 

4.9 

5.3 

9.7 

4.8 

5.5 

7.8 

4.5 

9.1 

7.4 

4.5 

16.65 

6.9 

5.1 

9.1 

6.5 

6.0 

6.9 

6.3 

4.9 

6.5 

6.2 

4.8 

6.4 

6.1 

5.2 

6.3 

7.5 

5.1 

6.1 

16.8 

5.0 

5.9 

9.1 

4.9 

5.8 

8.5 

4.8 

5.8 

7.1 

5.9 

5.8 

6.9 

8.1 

5.8 

21.8 

5.4 

5.8 

15.5 

4.9 

5.7 

10.2 

4.8 

5.7 

8.1 

5.0 

5.6 

7.5 

5.0 

5.6 

7.1 

5.4 

5.5 

6.7 

9.4 

5.5 

6.4 

6.5 

5.5 

6.3 

6.1 

5.6 

.  6.1 

6.7 

5.6 

5.9 

6.9 

5.5 

5.8 

5.9 

9.0 

5.7 

6.1 

17.45 

5.5 

12.5 

5.4 

10.5 

6,4 

9.6 

May. 


5.4 
5.4 
5.3 
5.3 
5.2 


5. 
5. 
5. 
5. 
5. 


5.0 
4.9 
4.9 
4.9 
4.7 

4.8 
4.8 
4.7 
4.7 
4.5 

4.5 
4.5 
4.5 
4.5 
4.4 

4.5 
4.5 
5.6 
5.1 
4.8 
4.7 


4.7 
4.7 
4.6 
4.5 
4.4 

4.4 
4.4 
4.4 
4.4 
5.5 

5.1 
4.5 
4.5 
4.4 
4.4 

4.5 
4.6 
7.1 
9.7 
9.5 

10.5 

10.7 

0.7 

6.1 

5.9 

5.8 
5.1 
4.9 
4.8 
4.7 


4.5 
4.5 
4.5 
5.3 
5.1 

4.6 
4.6 
4.5 
4.5 
4.4 

4.4 
4.9 
4.5 
4.4 
4.4 

4.4 
4.5 
4.5 
4.4 
4.4 

4.3 
4.4 

4.8 
5.1 

4.8 

4.6 

4.4 

4.35 

4.5 

4.3 

4.3 


Aug.  I  Sept.     Oct 


4.5 

9.1 

16.1 

10.1 

5.5 

5.3 
5.1 
4.9 
4.8 
4.8 

6.1 
5.1 
6.1 
4.8 
4.7 

4.6 
4.6 
4.5 
8.5 
7.5 

6.5 

5.4 

7.35 

6.5 

7.5 

7.8 
ll.O 
9.8 
7.5 
6.1 
5.8 


5.5 
5.2 
5.1 
4.9 
4.9 

4.8 
4.7 
4.6 
4.6 
4.5 

4.4 
4.4 
4.4 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 

4.8 
4.6 
4.4 
4.4 
4.4 

4.3 
4.3 
4.3 
4.3 
4.3 


4.3 
4.3 
4.3 
4.8 
7.1 

6.1 
5.8 
4.0 
4.7 
4.6 

4.5 
4.4 
4.3 
4.3 

4.3 

4.3 
4.3 
4.^ 
9.^ 
13.^ 

0. 


V 


Note,— Ice  oonditiOBa  Febniary  6, 7,  and  0. 
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Discharge  and  tmrtepoxier  table /or  Monoeaa/  River  lU  Frederiet,  Md.,from  Wetoim- 
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>  Auguat  4  to  December  31. 

...  J  by  the  above  Uble  the  mlnlmmn  flow  tu  4B  Kcoml-rn 
>r  four  eooMCUlive  days. 

JAMES  RIVER  DRAINAGE  BASIN. 

DE8CEIPTION    OF   BASIN. 

The  lieadwat«rs  of  the  James  he  ia  the  high  mountains  in  Ht 
extreme  western  part  of  Virginia.  The  river  is  formed  by  ihc  cod- 
fliieiice  of  Jackson  and  Cowpasture  rivers  in  the  northern  part  of 
Botetourt  County,  Va. ;  tlience  it  flows  eastward  across  tlip  Stall 
and  empties  into  Chesapeake  Bay  through  Hampton  Roaik.  TT* 
total  length  of  the  river  is  about'  335  niiles  and  its  drainage  are* '» 
about  U,700  square  miles.  Tlie  river  and  all  its  tributaxies  lie  wludlj 
witliin  the  State  of  Virginia. 

The  topography  of  the  basin  is  varied  in  character,  changing 
the  mountainous  section  in  tlie  upper  part  to  low,  flat,  and  ofta 
swampy  areas  as  tide  water  is  approached.  Jackson  and  Cowp» 
ture  rivers  flow  in  narrow  valleys  l>etween  steep  hills,  over  Iwils  d 
san<l  and  gravol,  with  rock  ledges  in  places,  and  are  bordered  vrilJi 
fertile  bottom  lands.  In  this  portion  of  the  basin  the  water  collecla 
quickly,  causing  rapid  rises  in  the  river  below. 

Near  Clifton  Forge  and  again  near  Balcony  Falls  the  James  fiow 
through  ridges  of  the  Alleghcnies,  with  sharp  falls  over  beds  of  siM 
rock.  At  other  points  similar  though  less  pronounced  falls  anJ 
rapids  occur  as  the  river  cuts  through  the  lesser  foothills.  Bet' 
these  mountainous  or  liilly  sections  the  stream  winds  through  hnU 
and  fertile  valleys  over  beds  of  sand  and  gravel,  with  gentle  slope- 
The  fall  line  is  crossed  at  Kiclunond. 


JAME8   RIVBR   DRAINAGE   BA8IN.  77 

any  danis  have  been  built  in  the  James,  generally  for  diverting 
}T  into  the  old  James  and  Kanawha  Canal,  which  followed  the 
r  from  Richmond  to  Buchanan  and  was  at  one  time  utiHzed 
ughout  that  entire  distance.  It  has  now  been  abandoned,  how- 
,  and  its  right  of  way  is  owned  and  for  considerable  distances 
ipied  by  the  Chesapeake  and  Ohio  Railway.  The  iist^  of  the  chiins 
abandoned  with  the  canal,  and  though  many  of  them  are  in 
1  repair  they  have  not  been  improved  for  power  j)urj)()s<*s.  The 
cipal  utilized  power  is  at  Richmond.  On  October  10,  1904,  a 
snrement  of  the  James  and  Kanawha  Canal  was  made  about 
iles  above  Richmond,  Va.,  at  a  bridge  opposite  the  5-mile  post 
he  Chesapeake  and  Ohio  Railway.  Area,  318  square  feet;  dis- 
•ge,  556  second-feet. 

he  fluctuations  in  stage  are  great.     The  records  of  the  Carters- 
station,  which  extend  over  a  period  of  eight  years,  show  a  range 
age  height  of  nearly  25  feet.     The  discharge  has  varicMJ  between 

00  and  600  second-feet. 

1  1S07  a  reconnaissance  survey  of  James  RivcM-  was  made  under 
direction  of  D.  C.  Humphreys,  professor  of  civil  engineering  of 
hington  and  Lee  University.  This  survey  covered  the  portiiai 
he  river  between  Clifton  Forge  and  Richmond  and  a  f)art  of 
:h  River,  and  consisted  in  determining  the  profile,  which  was 
!  by  using  the  profile  of  the  Chesapeake  and  Ohio  Railway  as  a 

and  tvin«:  on  to  the  water  surface  at  eacli  dam  and  at  inter- 
Ate  points  not  more  than  5  miles  apart.  Notes  were  made  in 
•d  to  the  condition  of  the  dams  and  measureiiieiits  of  flow  were 
5  on  all  of  the  more  important  tributaries.  The  results  of  this 
inaissance  were  published  in  the  Nineteenth  Annual  Kepoit  of 
Jnit^d  States  Geological  Survey,  Part  IV,  pag(\s  1()2  \7:],  and  in 
3tin  No.  3  of  the  Geological  Survey  of  \'irginia,  Thomas  L. 
son,  geologist  in  charge,  Blacks! )urg,  Va. 

iges  were  established  on  James  River  in  \s\):]  l)y  F.  ]\,  I.saacs, 
aeer  for  water  power  of  the  Chesapeake  and  Ohio  Railway  Com- 
r,  at  Ninemile  Ijocks,  Columbia,  Scottsville,  Lynchburg,  Jiakony 
•;,  Buchanan,  Eagle  Mountain,  and  Clifton  For«:e.  Jieconls  of 
hts  of  water  at  these  points  were  made  twice  (hilly  from  1S9.S  to 
'  and  freshet  reports  were  obtained  for  these  years.  The  gages 
?  not  referred  to  any  fixed  datum.  l)ut  the  zc^ro  of  each  gage  was 
3tt  what  was  considered  ordinary  low  wal(^r  in  the  river.  Durintr 
latter  part  of  1899  records  w(Te  resumed,  exce|)t  at  Scottsville, 
2ony  Falls,  and  Eagle  Mountain,  where  tlie  gages  have  ])een 
n<k)ned. 

X  Bosheis  dam,  9  miles  above  Richmond,  is  a  gage  where  the 
;ht  of  water  is  reconled  twice  daily,  showing  the  suY>\>osfed  W^d 
the  crest  of  the  dain.     The  crest,  however,  is  so  Vrre^W  \)aaX* 

tRB20»-07 6 


78 


SURFACE   WATKB   SUPPLY,  1906. 


the  coefficient  of  discharge  has  not  been  ascertained.  Another  coi 
pUcation  exists  in  the  fact  that  water  is  deflected  into  a  canal,  tt 
quantity  not  being  known. 

The  United  States  Weather  Bureau  maintains  river  stations  oj 
the  James  at  Lynchburg,  Columbia,  and  Richmond,  Va. 


JAMES   RIVER   AT   BUCHANAN,  VA. 

This  station  was  established  August  18,  1895,  and  was  discon.- 
tinned  July  15,  1906.  It  is  located  at  the  iron  highway  bridge  neai 
the  Chesapeake  and  Otiio  Railway  station  and  one-half  mile  froic 
the  Norfolk  and  Western  Railway  station.  It  is  about  20  mike 
from  the  mouth  of  North  River  and  one-half  mile  above  the  mouth 
of  Purgatory  Creek.  The  conditions  at  this  station  and  the  bencli 
marks  are  described  in  W^ater-Supply  Paper  No.  167,  page  91,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

The  following  discharge  measurement  was  made  June  12,  1906: 

Width,  319  feet;  art*a,  1,010  square  feet;  gage  height,  2.31  feet;  dischaige,  72 
second-feet. 

Daily  gage  height  ^  in  feet,  of  James  Rirer  at  Buchanan^  Va.,for  1906. 


Day. 

1 

Jan. 

Feb. 

Mar. 

2.45 
2.35 
2.55 
4.21 
5.39 

4.22 
3.91 
3.55 
3.52 
3.28 

3.24 
3.01 
3.01 
2.85 
3.38 

7.00 

5.9 

4.83 

4.50 

4.67 

4.89 
4.63 
4.65 
4.28 
4.23 

3.88 

5.4 

7.88 

7.14 

6.10 

0. 46 

1 
Apr. 

6.24 
5.42 
4.95 
4.42 
4.35 

4.0 

4.05 

3.84 

3.8 

4.28 

4.92 

4.46 

4.25 

3.9 

4.48 

5.5 

5.01 

4.4 

4.25 

3.92 

3.85 
3.6 

<S.  AM 

3.4 
3.38 

3.12 

3.22 

3.1 

3.2 

3.1 

May. 

3.2 

3.1 

3.14 

2.96 

3.02 

3.45 

3.55 

3.4 

3.36 

3.12 

3.1 

2.94 

2.91 

2.7 

2.78 

2.tW 

2.8 

2.9 

2.96 

2.76 

2.78 

2.6 

2.66 

2.49 

2.5 

2.36 

2.08 

2.75 

2.8 

2.9 

2.94 

1 
June.      July. 

1 ; 

3.64 

3.42 

3.39 

7.9 

7.08 

5.49 
4.72 
4.J8 
3.1m 
3.55 

3.39 
3.33 
3.39 
3.55 
3.55 

3.81 
3.Ji« 
3.79 
3.02 
3.41 

3.35 
3.40 
9.41 
9.10 
0.34 

5.4 

4.8(> 

4.  S3 

5.0 

4.0 

4.37 

i      4.13 
3.88 
3.56 
3.42 
3.34 

3.2 

3.19 

3.09 

2.9 

2.94 

2.93 

2.7 

2.77 

2.75 

2.65 

2.J2 

2jW^ 

2.49 

2.5 

2.5 

2.4 

2.5 

2.52 

2.45 

2.55 

2.53 
2.43 
2.5 

• 

*>  7            9  2 

3       .                .             ... 

•>  til          o  2 

3 

2  59          2.1 

4 

2.4            4.2 

2  31           3  01 

6 

7 

2.72         2.75 
2.64         2. 41 

8 

9 

10 

11 

2.52         2.3 
2.51          2.28 
2.34         2.2 

2.3          2.» 

12 

13 

14 

l-i ...              

2.34         2.12 
2.3          2.2 
2.46         2.31 
•>  i          2.S 

Hi 

2  4 

17 

2.35 

18 

2  ,15        

19 

2  5 

20 

21 

22 

'£i 

24 

25 

2f> 

27 

4.12   

4.75   

3.96  

3.58   

3.16   

2.92  

2.79 

2  6    '      

28 

*>  0 

29 

2  .'» 

m 

31 

2.51  i 

Note.— L>i sella  rg<'  j)robabIy  unaffwt^Ml  by  ice. 


JAUHS    BIVER   DBAIMAQE   BABIN. 
Rating  tabie  for  Jotntt  Kittr  at  Baehwnan,  Va.,/or  189S-I 
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ilscharge  Id  «Bsiii(l-liDt.  i!i]ii-iil. 
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he  following  table  gives  the  horsepower  (SO  per  <ciit  ff[i(ioii(j) 
foot  of  fall  that  may  be  developed  at  diirerenl  mtos  of  disclnir^o 
shows  the  number  of  days  on  which  the  )lt)W  aiwi  the  »-orresin>iid- 
horsepower  were  respectively  less  than  the  anioiints  j^ivt-ii  in  tlic 
juns  for  "discharge"  and  "horsepower." 

dtargc  ami  hurttpoKer  labU/or  Janita  Riitr  at  Itiuhiiniiii.   Vii..j'i-nm  /.-.''.;  /"  /'"";. 
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SURFACE    WATER   SUPPLY,  1906. 


JAMES    RIVER    AT   UOLCOMB   ROCK,  VA. 

This  station  was  established  by  the  WiHson  Aluminum  Company, 
of  Holcomb  Rock,Va.,  in  1899,  in  connection  with  measurements  to 
determine  the  horsepower  available  at  that  point.  During  1899  the 
records  were  fragmentary,  but  at  the  beginning  of  1900  daily  records 
were  taken,  which  have  been  furnished  to  the  United  States  Geolog- 
ical Survey  through  the  courtesy  of  the  general  manager  of  the  com- 
pany. The  conditions  at  this  station  and  the  bench  marks  aw 
described  in  Water-Supply  Paper  No.  167,  page  93,  where  are  givea 
also  references  to  publications  that  contain  data  for  previous  years. 

Daily  gage  height,  infeel^  of  James  River,  at  Holcomb  Rock,  Va.,for  1906. 


Day. 

Jan. 

a9 

3.75 
30 
2.5 
2.4 

2.55 

ao 

33 

2.95 

2.55 

2.2 

2.1 
2.1 
•2.4 
2.4 

2.  .V) 
2.55 
2.5 
2.5 
2.3 

2.0 

2.a=> 

5.85 
9.  8.') 
0.3 

4.7 

4.0 

3.  75 
4.1 
38 
3  35 

Feb. 

2.9 

2.75 

Z45 

2.0 

2.1 

2.1 

2.0 

1.75 

L7 

L7 

L7 

1.55 

1.6 

L55 

1.55 

1.5 

1.5 

1.25 

1.5 

L45 

1.35 

L4 

1.3 

1.4 

1.1 

1.35 
1.  35 
1.3 

Mar. 

Apr. 

May. 

1.75 

L8 

1.75 

L7 

L7 

L55 

2.25 

2.1 

2.05 

2.0 

L85 

1.8 

1.55 

1.6 

1.55 

1.5 

1.5 

1.6 

L65 

1.6 

L5 
1.4 
1.3 
1.3 
1.3 

1.3 
1.3 
1.5 
1.6 

1.8 
1.7 

June. 

L6 

1.7 

L35 

1.3 

L3 

L5 

L55 

1.35 

L3 

L15 

L25 

1.3 

L3 

L4 

L3 

1.3 
1.1 
1.4 
1.5 
4.75 

4.5 

a55 

2.ft5 

2.05 

1.96 

1.7 
2.1 

i.r>5 

1.85 
1.6 

July. 

L4 

L5 

L05 

2.05 

L85 

1.55 

1.45 

1.1 

L15 

L2 

1.2 
1.2 
LI 
L2 
1.1 

1.35 

1.3 

L2 

1.25 

1.3 

1.1 
L2 
1.7 
1.4 
1.3 

1.3 

1.3 

1.3 

1.5 

2.05 

1.7 

Aug. 

1.5 
1.4 
L3 
L3 
LO 

L5 

20 

2.35 

2.1 

2.05 

L7 

L6 

L7 

2.15 

a45 

4.2 
405 

ae 
ao 
a2 

a2 

2.9 
2.75 
2.8 
2.9 

2.8 

2.75 

4  75 

5.9 

46 

a85 

Sept. 

1 

1.3 
L3 
L7 
4.2 
48 

a? 

2.9 
2.55 
•2.35 
2.3 

2.0 

2.0 

1.9 

1.85 

2.25 

5.4 
5.15 
a  7 
a  6 
a85 

a9 
a85 
a4 
a3 

2.95 
2.9 

a(>5 

(5.5 

5.8 
5.  S5 

5.75 

4.9 

4.05 

ae 
a  15 

2.95 
2.75 
2.55 
2.6 
a  15 

a  75 

a4 
ai 

2.7 

a3 

4.6 
4.4 
3.65 

a2 

2.9 

2.65 

2.55 

2.4 

2.25 

2.1 

2.1 

2.0 

2.0 

1.85 

1.75 

as 

2 

2.65 

3 

2.45 

4 

2.25 

5 

2.05 

6 

L9 

7 

L8 

8 

L7 

9 

L6 

10 

L55 

11 

L5 

12 

13 

L55 
L85 

14 

2.25 

15 

L8 

ir> 

L5 

17 

L35 

18 

L35 

19 

L4 

20 

21 

22 

23 

24 

25 

2<i 

27 

28 

•29 

L4 

L3 
L4 
L6 
L9 
L65 

L55 
L4 
L6 
2  15 

:*) 

M 

2.25 

Ott.  !  Nov.    Dtt 


a45 
a8 

5.85 

as5 

9.65 

ae 

5.65 
465 
a85 

a2 

2.7 

2.45 

2.15 

ZO 

L95 

L85 
L8 

a4 
ia4 
lao 

12: 3 
&1 
a3 

5.45 
44 

as 
a4 
a2 

2.85 

2.5 

2.35 


2.25 

2.2 

2.1 

L9o 

L85 

L7 
L7 
L7 
L7 
Lf6 

L55 

L65 

L7 

L65 

L6 

L6 
L6 
L55 

atf 

9.85 

7.85 
5.3 
42 
a35 
2. 85 

2.65 
2.45 
21  25 
2.05 
L85 


I 


Li 

Lt 
LI 
L7 
L« 

L7 

im 

Lf 

L# 

LS 

L< 
LS 
LS 
LI 

L4 

L< 
L« 
47 
&S 
IS 

17 

la 
as 
a» 

IS 

IS 
Zi 

li 
li 
11 
11 


JA.MKS    KIVER    AT    CARTERSVILLE,    VA. 

This  .station  was  established  Januar}'  1,  1899.  It  is  located  at 
highway  bridge  crossing  the  James  between  Pemberton  and  Ca^ 
tersville,  300  yards  from  the  railroad  station,  and  50  miles  above 
Richmond,  Va.  The  conditions  at  this  station  and  the  bench  niarb 
are  described  in  Water-Supply  Paper  No.  167,  page  94,  where  art 
jjjiven  also  references  to  publications  that  contain  data  for  previoOJl 
years. 


JAUBH  RIVEB   DRAmAOB  BASIN, 
"he  following  discliai^  measurement  was  made  .Tune  7,  1 OOO : 
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Raliwj  table/iir  Jar.^  Rrirr  at  CarlrrtvUli,  Vn..  f-^r  IKUl-  /■"' 
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"ovfrflow  diKbarge. 


BVSFAOB  WATBB  BUPl^T,  1906. 
Motdkb)  di»diarge  of  Jane*  River  at  CartersrHle,  Fa., /or  1906. 

[Dnbutav  aiM.  M30  ■qu»n  mil«.] 


DiMh.r8elii«<»na-t«t. 
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The  following  table  gives  the  horsepower  (80  per  cent  cfliciem 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  dischar 
and  shows  the  number  of  days  on  which  the  flow  and  the  correspoi 
ing  horsepower  were  respectively  less  than  the  aniountti  given  in  1 
columns  for  "discharge"  and  "horsepower:" 

DUcharge  and  horujuniier  lahlf  far  Jama  River  at  CartrT»itUf,   Va.,fiovi  lSfi9  lo  J! 
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ItOAXOKK  RIVKR    DItAINAGE  BASIX. 


Ban  River  joins  the  Roanoke  at  Clarksville,  Mecklenburg  Coun 

Va,,  185  miles  above  its  month,  and  is  its  latest  tributary.    1 

Konnoke  drains  a  total  area  of  i),200  square  miles,  and  empties  ii 

Albptnarlc  Sound  a  sliort  distance  lielow  Plymouth,  N.  C.     It  is  na 

gttbh'  at  ull  atagOfi  for  lliO  miles,  loN\e\Aon.,'^.C,'KVftW\\.ct'^B»«,' 


BOANOKE   BIVKR   DRAINAGE    BARIN.  83 

fall  line.      The  Dan  and  the  Roanoke  above  their  junction  drain, 

Inspect ively,  3,800  and  3,550  square  iniles.  The  Roanoke  is  the  more 
northerly  of  the  two,  and  its  dramage  basin  li(^  entirely  in  Virginia. 
It  rises  among  the  eastern  foothills  of  the  Blue  Ridge,  southwest  of 
£oanoke  and  Salem,  and  flows  at  first  northeast,  then  southeast  to  its 
junction  witli  the  Dan.  The  Dan  rises  in  Suny^  County,  N.  C,  and 
Patrick  County,  Va.,  and  flows  at  first  southeast,  then  northeast  to  its 
junction  with  the  Roanoke.  A  large  i)art  of  the  drainage*  area  of  the 
Dan  lies  in  North-Carolina. 

During  1905  a  survey  of  Roanoke  River  was  made  in  onh^r  to  deter- 
mine a  plan  and  profile  and  other  information^\  hich  would  be  of  use  in 
hydraulic  developments.  For  description,  i)lan,  and  profile  of  tliis 
survey  see  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia. 

The  rainfall  on  the  basin  of  the  Roanoke  above  the  full  line  is  about 
48  inches  per  annum,  and  is  evenly  distributed  throughout  the  year. 
The  average  amount  probably  increases  slightly  as  the  stream  is 
ascended,  though  the  records  of  rainfall  over  the  basui  are  too  incom- 
plete to  decide  this  matter.  The  slopes  in  the  headwaters  and  in  the 
upper  tributaries  are  steep,  freshets  on  the  river  are  violent,  and  the 
fluctuations  of  height  occur  with  great  rapidity.  Rises  of  50  feet  and 
over  have  be^n  noted  at  Weldon,  and  freshets  in  which  tlie  rate  of  rise 
is  10  feet  a  day  or  more  are  frequent. 

The  United  States  Weather  Bureau  maintains  gages  at  C-larksville, 
Va.,  at  the  junction  of  the  Dan  and  Roanoke;  on  Dan  River  at  Dan- 
ville, Va.,  and  on  Roanoke  River  at  Weldon,  N.  C'. 

ROANOKE   RIVER    AT   ROAXOKE,  VA. 

This  stationwas  established  July  10, 1800,  and  was  discontinued  July 
lo.  1906.  The  gage  is  located  at  the  Walimt  Street  Bridge,  Roanoke, 
but  the  measuring  section  is  at  the  JefTerson  Street  Bridge.  The  con- 
ditions at  this  station  and  the  bench  nnirks  are  described  in  Water- 
-supply Paper  No.  167,  page  102,  where  are  given  also  refenMiees  to 
publications  that  contain  data  for  pn^vious  years. 

The  following  discharge  measurement  was  made  June  10,  li)()(i: 

Width,  112  fe<?t;  area,  124  nquan'  f«»H :  jrairc  b«'i<rhl.  .7<;  fc*-!;  discharge,  110  sitoikI- 
Daily  gage  height,  infai,  of  Roanah'  Rinr  ni  Ji<ninnh ,  Va.,  far  lUnC. 
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84  9CBF4CE   WATER   SCPPLI,  1906. 

DaiiygagtlKi^.inftH,^ Roanokt Rirtral  Roanote.VcJar  tSOG — TontinuFd. 
D»T-  I   Jul-       Fet>-    ,  Mar.       Apt.      May.      Jami.     Jul 


i:M 


XoTi.— Dfwiuiige  pnil«hl>-  ui 

Ratijig  tabUfor  Roanokt  Hirer  al  Roanokr,  Va..for  im>-fi. 

Gagi-  DiB'  a>»  nil-  tiiRF 

Iwlght.      charge.       hra^t.      chafgr.       hvieht. 

Frtl.        Srr.-fl.         Fitt.        Stc-fi.         F/rl. 

&ao  U         i.uo  m         xm 


Note.— Thp  Hbovs  table  1b  applicable  onlf  lor  npOD-chann 
niMIureinnitB  madp  during  isaf !««.    1 1  le  Iiilriv  «i?Jl  dfiUwl. 

linnlhly  ditcharge  of  Roaiuihe  Rirer  al  Roanokr.  Vn.,Jor  /.*«;. 
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The  following  table  gives  the  horsepower  (80  j)er  cent  ofTiciency) 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  discharge, 
ud  shows  the  number  of  days  on  which  the  flow  and  t  he  coiTespond- 
mg  horsepower  were,  respectively,  less  than  the  amounts  given  in  the 
eolumns  for  ''discharge"  and  ''horsepower/' 

Dii^ujrgf  ami  funrse power  table  for  Roajtohe  River  at  Roanohe,    ]'a.,frnin  1S*Mi  tn  lUotl. 
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"July  to  December,  1896. 


fe  January  to  July  15,  IW'. 


S-iTF.-  Tht»  minimimi  flow  during  the  period  covered  by  the  alM)ve  talijc  wa.s  ,'>S  M-('onii-f(.«'t,  j^iving 
Li  hoi>epower  per  foot  of  fall  on  one  day  in  February,  1900. 

ROANOKE   RIVER**   AT    RANDOLPIJ,  VA. 


This  Station  w^as  originally  established  Augii.st  27,  1900.  Tt  is 
located  on  the  railroad  bridge  about  five-eighths  mile  southwest  of 
the  Southern  Railway  station  at  Randolph.  The  conditioiis  at  this 
station  and  the  bench  marks  are  de^scribed  in  Wat('r-Sii|)|)ly  Pji|)(m* 
No.  167,  page  104,  where  are  given  also  references  to  })iil)li('}ition^ 
that  contain  data  for  previous  years. 

The  following  discharge  nieasurement  was  made  Jiiik*  s.  1  <)()<;: 

Width.  237  f*Het:    arc.'a,  735  Hqiiare  f<*(?t;    gag<'  liciglit,    l.L'O  i.mi  :    di-^churL:*'.   I.  no 
Kv'tnd-fcot. 

Daily  gage  height^  in  feet,  of  Roanoke  Rinr  tit  Jiandn/ph.    \'<i..  fnr  l'">r,. 


Day. 


Jan.    I    Feb. 


1...                 1 

2    1 

5..    1 

f.  .  , 

6..      1 

1 

V  1 

9..   i 

10... ;; , 

11.                1 

12.   1 

13.  1 

u.. 1 

15..  ; 

10.3    ! 

6.n 

12.9 
23.fi    ' 

19.8    ! 
7.  ftT)  ; 
f).7    ' 
♦i.  75 
«.ft 

0.85  ' 

6.a5  : 

7. 15 
7.2r. 
0.75 


11. 

10. 

7. 

♦>. 
♦'». 

0. 
t). 
0. 
(i. 
7. 

0. 
0. 
0. 
T). 
0. 


5 
2 
2 

3.^. 

3 

2,1 

2.> 

05 

t•^'i 

25 


M.'ir, 


Apr.    I   M.iy.   i  Jiiiio 


.liil\ 


5.  75 
.).  <.) 

5..;   I 

5.  75  I 
5.85 

5.  <> 
0.  15 
r..  0 
5.  8.5 
5.  75 

5.  S5 
5.  S.-) 
5. 85 
.5.  75 
5.  <V5 


0.  S',  , 

7. '.<5  , 

7.15  , 

*"..  75  , 

<i.  45 ; 

0.4  I 

«;.  15 

5.05 
«i.  3.'. 

7.5  ! 

8.95  ! 

0. 15  ! 

7  T  ' 

8.*  25  ' 


(.5 

H 
[) 
S 
«i5 


4.  K.-) 
15 


5. 
5. 


5 
0 
05 


Aiitr. 


5.  •') 

5.  95 

s.  5 

.").  4 

5.  «■,.-, 

«..  .V) 

5.  4 

5. 3  , 

f..  4 

.').  4 

5.05  , 

«i.  ,s5 

5.  r, 

4.V', 

7.1 

4.  75 

7.:i 

5.  15 

4.  75 

7.1 

5.  1 5 

4.  55 

<1.  9 

5.  25 

4.  55 

•;.  7 

5.  ;r» 

4.8.-. 

7.4 

5.1 

.'i.25  1 

7.  5 

."i.  15 

.i.8   . 

5.  ().") 

5.9  ,. 

4. 95 

5.  (•^5  ' . 

5.2 

5.45  '. 

Called  Staunton  River  in  reports  prior  to  lyOo. 
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Daily  gage  height,  in  feet,  of  Roanoke  River  at  Randolph,  Va.^for  1906 — Continned. 


Day. 

Jan.    ' 

1 

Feb. 

Mar. 

Apr. 

8.2 
7.6 
7.35 
7.35 

7.4 

7.0 

6.75 

6.45 

6.45 

6.3 

5.05 

5.65 

5.6 

5.25 

5.0 

May. 

June. 

Jaly.     Aag. 

16 

6.55  1 
6.35  1 

6.3  ! 
5.85  ! 

5.4  ' 

6.86 
5.85 
6.,65 
5.*75 
5.6 

5.8 
6.05 

10.6 

11.55 

12.4 

12.6 

5.85 
5.66 
5.45 
6.35 
5.35 

6.25 
5.35 
5.'15 
4.05 
4.06 

4.85 
5.15 
5.35 

5.65 
5.85 
&85 
7.7 
13.0 

11.0 
0.1 
7.76 
7.05 
6.8 

6.76 
6.75 
7.15 
7.35 
8.75 
16.6 

4.85 
4.66 
4.75 
4.65 
4.65 

4.45 

4.46 

4.2 

4.1 

3.9 

4.1 

4.45 

5.75 

8.9 

8.3 

6.55 

5.2 

5.25 

5.35 

5.65 

5il5 

7.2 

9.35 

6.95 

&.1 

7.75 

7.4 

6.65 

6l35 

a65 

&25 

5i25  

17::::: : 

4.75  

18 

4.45  

19 

125  

20 

4.4    

21    

5.05  

22 

23 

24 

&55  

as    

a  15 

25 

5.3    - 

26 

4.6    

27 

4.55  

28 

4.25  

29 

4.5    

7.45  

31 

7.75  

1 

Note.— Discharge  probably  unaffected  by  Ice. 

DAN    RIVER   AT   MADISON,  N.  C. 

This  station  was  established  May  14,  1903.  It  is  located  at  the 
Southern  Railway  bridge  about  one-fourth  mile  from  Madison  and 
one-half  mile  above  the  moulh  of  Mayo  River.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Sup|df 
Paper  No.  167,  page  107,  where  are  given  also  references  to  publica- 
tions .that  contain  data  for  previous  years. 

The  following  discharge  measurement  was  made  June  21,  1906: 

Width,  142   feot;    area,  374   square  feet;    gage  height,  2.37  feet;    discharge,  721 
second-foot. 


Daily  gage  height,  in  feet,  of  Dan  River  at  Madison,  X.  C.yfor  1906. 


Day. 


1. 

o 

««  ■ 

3. 
4. 

5. 

t    . 

8. 

9. 

10. 


11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 

22. 

23. 

24 

2o. 

2<i. 
27. 
28. 
2i). 
30. 
31. 


Jan. 

Feb. 
3.0    1 

Mar.  ' 
2.25  1 

Apr. 
3.4 

May. 
1.75 

June. 
1.3 

July. 

Aug. 

Sept. 
3.9 

Oct. 
2.9 

Nov. 
2.35 

Dte. 

u 

2.4 

1.7 

3.3 

2.15 

2.r, 

2.0 

2.75 

1.85 

1.2 

1.65 

4.0 

ai 

2-7 

2.3 

2.0 

2. 25  ' 

1.7     ' 

2.4- 

1.95 

1.2 

2.0 

4.3 

2.9 

2.5 

22 

17.9 

2.0    , 

5.4    I 

2.4 

2.0 

1.15 

1.85 

2.6 

3.1 

5.9 

2.15 

5.4 

2.1     ' 

3.1     ' 

2.3 

2.05 

1.1 

1.7 

2.15 

2.85 

3.6 

2.15 

3.7 

2.3 

2.  r)5 

2.25 

1.7 

6.1 

1.0 

2.15 

2.5 

2.9 

2.15' 

U 

2.9 

2.2 

2.3 

2.  25 

2.4 

1.9 

1.8 

1.9 

2.3 

3.2 

2.1 

L9 
Ltt 

2.  75 

2.1 

2.1 

2.05 

2.15 

2.0 

1.5 

1.9 

2.2 

2.9 

2.1 

2.  5;-. 

2.  0 

2.1 

2.1 

1.85 

1.9 

4.8 

1.8 

2.1 

2.45 

2.1 

2.  35 

2.  2 

2.0 

2.7 

1.5 

1.8 

2.9 

1.8 

2.05 

3.1 

2.05 

L8 

o  o 

Air.     *» 

2.1     , 

1.8    ' 

2.45 

1.5 

2.5 

1.8 

1.8 

1.9 

2.6 

2.05 

It 

l.» 
If 
1.J 

2  25 

2.0    ' 

1.75 

2.1 

1.5 

1.85 

1.45 

1.6 

1.8 

2.1 

2.15 

4.2 

2.0    1 

1.75 

2.05 

1.5 

2.0 

1.5 

5.2 

6.4 

2.0 

2.1 

4.S 

2.0 

1.7    , 

2.0 

1.45 

3.0 

1.5 

3.1 

3.5 

2.0 

2.1 

3.4 

1.9    ' 

2.15  1 

3.1 

1.45 

3.1 

1.4 

5.0 

2.4 

1.95 

2.05 

3.0 

1.8 

5.3    ! 

2.8     , 

1.4 

3.5 

5.0 

14.9 

2.1 

1.9 

2.15 

Ltf 
44 
19 
IS 

2.  75 

1.7 

3.2    ' 

2.  45  ' 

1.3 

4.0 

2.4 

15.5 

2.1 

2.0 

2.1 

2.4 

1.8    ' 

2.r>    , 

2.  25 

1.3 

3.2 

4.5 

14.3 

2.1 

2.3 

2.0 

2.  3 

1.75 

2. 15 

2.  15 

1.3 

2.5 

2.3 

5.9 

2.0 

9.3 

2.5 

2.2 

1.7 

7.4 

2.1 

1.25 

3.9 

2.3 

7.6 

3.6 

7.5 

4.6 

2.15 

i.r»5 

4.0 

2.05 

1.25 

2.5 

0.3 

4.2 

2.65 

5.0 

3.2 

n 

if 
1« 
il 
10 

Li 
1.1 
11 

u 
z» 

I! 

2.0 

3.2 

2.8 

1.95 

1.25 

.3.3 

0.5 

1    3.2 

2.4 

4.2 

2.8 

10.1 

2.8 

2.0 

1.95 

1.25 

2.35 

0.3 

2.9 

3.0 

3.6 

2.5 

(>.  <i 

2.25 

m 

1.9 

1.2 

1.8 

2.4 

2.7 

2.85 

3.2 

2.3 

4.4 

2.0 

1.8 

1.2 

3.3 

4.4 

2.6 

,    2.76 

3.0 

2.2 

3.2 

1.9 

2.7 

1.75 

1.15 

0.2 

'    2.1 

2.66 

'    2.4 

2.9 

2.2 

n.l 

1.75 

2.0 

1.7 

2.2 

2.7 

,     1.8 

1    3.2 

1    2.2 

2.8 

2.15 

(i.4 

2.<i5 

2.5 

1.7 

2.0 

2.0 

4.2 

6.1 

i    2.0 

2.7 

2.1 

4.«> 

2.55 

l.Ji.'i 

1.0 

1.9 

2.4 

8.6 

2.0 

2.5 

2.1 

3.9 

2.9 

1.7 

1.5 

1  8 

i.  1 

7.5 

1    2.1 

2.5 

205 

3.4 

1 

5.0 

VVH 

5.g 

\ 

2.4 

\ 

^ 

Note.  -Discharge  probably  unaffected  by  ice. 
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DAN    BIVRB    AT   BOmi    BOSTON.    VA. 

Ttis  station  waa  lestablisfaed  August  27,  1900.  It  is  locutn]  ii) 
South  Boston,  on  the  Norfolk  aod  Western  Railway  bridge,  wliicli 
crosses  the  river  at  that  place.  The  conditions  at  this  station  an<i  thi^ 
bench  marks  are  described  in  Water-Supply  Paper  Xo.  167,  pago  10!i, 
vhere  are  ^iven  also  references  to  piibUcation.s  that  coiitnin  dnta  for 
previous  years. 
The  folIowin<r  discharge  measurement  was  made  June  !l,  lUOCi: 
Width.  252  Utt:  an-a,  1,310  etyjaie  t»*t:  gagi'  hoi);1it.  2l:l  (.iti  iHw-liurv'i-,  I,k50 
«c"«d-[i*t. 

Dailj/  gage  height,  in/ret.  of  DanRii^  nt  South  liimton.   \'ii../iir  luM. 


>..    . 


I.8S  <    3.U      3.1 


* 

M.jr. 

J 

aTS 

?« 

?i. 

42* 

2.S8 

2.S2 

Z.SS 

1.7 

. 

I  »* 


IX.'  I  s.ia     2.S 


'       1.00 

osi 

XO) 

4.UI 

l.«l 

S.IU 

1       2.30    ■ 

107 

3-sn 

..«i 
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MoTUhly  dUcharge  nf  Dan  Kiver  at  South  Botton.  Va.JoT  1906. 
Illralnaeeanw,  2,7G0  iqiure  mll«.) 


DlKh> 

'  i 

II 

II 

<""—*■• 

kumB. 

^^ 

Sre.-ft.periDfpUh 
>q.  mile.    '  iDcbn. 

Jaruan- 

2.700 

1 

Is 

ieo          iM 

Juiy-.^- 

Deoembsr 

M.MW 

The  following  table  gives  the  horsepower  (80  per  cent  efficiencj] 
per  foot  of  fall  that  may  be  developed  at  different  rates  of  dischuge, 
and  shows  the  number  of  days  on  which  the  flow  and  the  correspond- 
ing horsepower  were  respectively  less  than  the  amounts  ^ven  in  ll» 
cohiinns  for  "dischai^e"  and  "horsepower." 


Diteharge  and  hiraepow 


N'lTE.- -Minimum  now  fnim  Si-pteral«T  I,  inoH,  to  D.!CPml»T  Jl,  1906.  wbb  37S  » 

CAPK  FKAIt  lllVKIl  DRAINAGE  BASIN. 

MISCEIXAXEOUS    MEASUREMENT, 

The  following  measurement  was  made  in  Cape  Fear  River  drain*!* 
ba.sin  in  1906: 

Smith  Buffalo  Creek,  near  Grefnshoro,  N.  C. — A  measurement  *»s 
made  June  21,  1906,  at  the  Southern  Uailway  trestle  about  2  mite 
south  of  Greensboro.     The  benc\\  mark  is  t\vc  U>^  <A  'Coa  xt^Xs^a 
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aid  of  the  seventh  bent  cap  from  the  left  end  of  trestle;  elevation, 
'29.50  feet  above  datum  of  the  assumed  gage. 

Width.  16  fefct;  area.  12  BC^uare  feet;  gage  height,  1.22  ft'ct;  diprhargo.  7.<»  sccond- 

V YADKIN,   OR    PKDEE,   RmJR    DRAIXACJK    IJASIX. 

DESCRIPTION   OF   BASIN. 

Yadkin  River,  called  Pedee  River,  below  the  junction  with  tlio 
UhariSy  uses  on  the  eastern  slope  of  the  Blue  Ridp»,  in  Caldwell  and 
Vatauga  counties,  N.  C,  and  flows  at  first  southeastward,  then  turns 
ibniptly  to  the  northeast,  and  after  flowing  in  this  direction  for  about 
W  miles  again  bends  abruptly  and  flows  southward  and  soutlu^ast- 
¥ard  across  North  Carolina  and  South  Carolina,  emptying  into 
Winyah  Bay  at  Georgetown,  S.  C.  The  total  length  of  tlie  stn^ani 
from  source  to  mouth,  in  its  general  direction,  is  from  27.^  to  .'^00  miles, 
bat  with  all  the  >\dndings  it  is  probably  400  miles  or  mon\ 

The  Pedee  drains  a  total  area  of  about  17,000  scjuan*  miles,  of  which 
9,700  square  miles  are  in  North  Carolina  and  7,300  in  South  Carolina. 
It  crosses  the  fall  line  near  Cheraw,  S.  C,  in  a  series  of  rapids  c^xtend- 
in^over  a  number  of  miles,  with  no  verj'  great  fall  at  any  onc^  ])lace  or 
inanv  short  distance. 

The  upper  part  of  the  drainage  basin  is  rough  and  mountainous  and 
is  largely  forest  covered,  and  throughout  this  part  of  its  course  the 
flow  of  the  stream  is  more  constant  than  would  he  expected.  Below 
the  great  bend,  where  the  river  turns  to  the  south,  the  valley  averages 
about  50  miles  in  width.  At  many  points  the  river  is  hordcM-ed  hy 
^de  expanses  of  bottom  lands,  which  are  fertile  and  very  ])n)ductive, 
but  are  at  times  subject  to  overflow.  At  other  places  the  stream  is 
confined  between  bold  and  abrupt  banks,  and  in  one  place  it  Hows  for 
several  miles  in  a  narrow  channel,  parts  of  which  are  only  <)()  feet  wide, 
in  a  deep  ra\ine  between  the  flanking  hills,  forming;  the  iioIcmI  "Nar- 
rows." Above  the  great  bend  the  valley  is  from  J.")  to  20  miles  wide, 
and  the  elevations  of  the  divides  which  se])aratc  the  basin  of  th(» 
Yadkin  from  adjacent  drainage  basins  are  much  higher,  m)  that  {\w 
tributary  streams  have  a  large  fall. 

Small  amounts  of  power  may  be  devc^lojxMl  on  some  of  the  tribu- 
taries of  this  river  in  South  Carolina,  but  the  power  possihiliticvs  of  the 
basin  in  this  State  are  unimportant.  In  North  Carolina  both  the 
niain  stream  and  many  of  its  tributaries  can  be  made  to  furnish 
power  in  large  amount  at  a  number  of  places,  and  for  this  reason  th(\v 
^Pe among  the  most  important  power  streams  in  the  Southern  States. 

The  average  rainfall  over  the  [)art  of  the  basin  in  North  Carolina 
^  probably  between  48  and  51  inches,  approxinvatiuv;  the  smaller 
%iw  over  the  Jower  portions,  and  possibly  exceed'vivg  l\\e  W^<£t  on^x 
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the  higher  and  more  mountainous  portions,  the  precipitation  increas- 
ing toward  the  head  of  the  stream.  The  total  amount  is  rather  evenly 
distributed  among  the  seasons. 

Wliat  is  said  to  be  the  highest  flood  ever  known  at  Wilkesboio 
occurred  in  March,  1899,  the  stream  rising  28  feet  above  low  water. 
The  greatest  flood  recorded  at  the  gaging  station  at  Salisbury  occurred 
in  December,  1901,  the  stream  reaching  an  extreme  height  on  the  gage 
of  19.7  feet  and  having  a  probable  discharge  of  about  130,000  second- 
feet,  or  about  38  second-feet  per  square  mile.  The  flood  of  March, 
1899,  produced  a  rise  of  about  1  foot  less  than  this  flood  of  December, 
1901.  The  most  destructive  flood  ever  experienced  on  the  river 
occurred  in  May,  1901,  but  the  recorded  gage  height  at  the  Salisbury 
station  was  less  for  this  flood  than  for  either  of  the  others  mentioned, 
and  the  general  testimony  of  those  living  along  the  banks  is  to  the 
same  effect. 

The  minimum  recorded  flow  at  the  Salisbury  station  occurred  in 
September,  October,  and  November,  1897,  when  the  basin  experienced 
the  most  severe  drought  in  its  history.  The  flow  fell  to  900  second- 
feet  several  times  during  this  period,  i.  e.,  the  basin  above  the  station 
was  discharging  at  an  average  rate  of  0.26  second-foot  per  square 
mile.     The  maximum  flow  is  thus  about  144  times  the  minimum. 

The  United  States  Weather  Bureau  maintains  river  stations  on  the 
Pedee  at  Cheraw  and  at  Smiths  Mills,  S.  C. 

YADKIN    RIVER    NEAR    SALISBURY,  N.  C. 

This  Station  was  established  September  24,  1895.  It  is  located  at 
the  Piedmont  toll  bridge,  about  6  miles  east  of  Salisbury,  N.  C. 

The  bridge  is  a  five-span  steel  structure  situated  300  yards  aboTe 
the  Southern  Railway  bridge.  The  channel  curves  to  the  right  a 
short  distance  below  the  bridge.  The  bed  is  rocky.  The  discharge 
is  modified  considerably  at  times  by  drift  wood  lodging  against  the 
piers. 

Discharge  measurements  are  made  from  the  bridge  to  which  thft 
gage  is  attached.  The  gage  w^as  first  established  on  the  railroad 
bridge  300  yards  below.  In  1899  a  gage  was  put  on  the  toll  bridge, 
and  lliis  was  used  until  1903,  when  the  station  was  moved  back  to 
the  railroad  bridge.  In  the  latter  part  of  1905  simultaneous  readings 
of  the  gages  on  both  bridges  were  commenced  and  continued  during 
the  greater  part  of  1 906.  This  was  to  determine  the  relation  between 
the  two  gages,  a.s  it  was  finally  decided  to  continue  the  gage  readings 
from  the  toll  bridge.     All  1906  gage  heights  refer  to  the  toll-bridge 

The  gage  is  of  the  standard  chain  type,  fastened  to  the  downstream 
lower  cliord  in  the  second  span  from  the  left  end.     The  chain  length 
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).87  feet.  The  gage  is  read  once  each  day  by  J.  \.  Yarbrough, 
toll  collector.  The  reference  point  is  the  top  of  the  downstream 
of  the  first  floor  beam  of  the  second  span  from  the  right  bank ; 
ition,  23.14  feet  above  the  gage  zero.  The  bench  mark  is  a 
lard  copper  plug  set  in  a  rock  on  right  bank  on  the  upstream  side 
e  road,  5  feet  from  the  tollgate  and  6.4  feet  upstream  from  the 
Tam  side  of  bridge  produced;  elevation,  31.49  feet  above  the 
m  of  the  toll-bridge  gage. 

Discharge  mt'osurenients  of  Yadkin  River  near  Salishunj,  A'.  (\,  in  Jitofi. 


&te. 


Ilydrographer. 


Width. 


.\n'H  of 
8«H'tion. 


hiMght. 


charK*' 


iberll. 


K.  C.  Mun)hv 
W.  K.  Hall.:. 
do 


Fftt. 
4(>2 
47.') 
474 


Sq.  ft. 
2.  -220 
2.  .3X0 
2. 140 


Feet. 

2.  '>s 

3.  10 
3.04 


Sii\-/t. 
3.  430 

:..  a'() 

4.970 


Dttily  gage  height ,  in  feel,  of  Yadkin  River  near  Snlisbunj.  \.  (\,fnr  VJor,. 


>ay. 


Jan.      Feb.  ,  Mar.  ■  Apr.  .'  May.  ,  June.  '  July.     -\iig.     Si-pt.      ()<t.      Nov 


\)vv 


..     2.8    1 
..     2.«i5 
..     2.4    ' 
..     8.4    • 
..     9.1     , 

..     5.1 
..     3.7 
..     3.2 
..     S-Wi 

..     2.  Ho 

. .     2. 7 
..     3.0 
..     4.0 
..     3.»5 
..     3.7    1 

..     3.5 
..     3.2    ' 
..     3.0 
..     2.85 
..     2.75 

. .     2-  75  ' 
..     2.75  1 
..     4.8 
..     9.0 

..,    5.5 

..     4.3 
..     4.7 
..'    7.2 
..     6.4 

..'    4.8 
..      4.0 

1 

3.55  1 

3.35 

3.2 

3.0 

3.0 

3.0 
2.9 

2.8 
2.8 

2.85 

2.8 
2  7 
2.6 
2.6 
2  »>5 

2.55 
2  5 
2  0 
2.(i5 
2.5 

2.45 

2.9 

3.0 

2.9 

2.7 

2.7 
2.5 
2.55 

2. 6 
2.55 
2.5    ' 

2.7  1 
4.0    1 

3.2  1 
2.9 

2.8  ' 
2.8 

2  8    ' 

2.7  ; 

2.7  ' 
2.5 
2.5    ' 
2.0    , 

5.4  1 
4.0    1 
3.55  1 
3.15 

5.5  1 

&0    ' 

3.8  1 

3.3  1 
3.05  i 
3.1 

3.1 

ao 

2.95  1 
3.05  , 

3.4  ; 
4.4 

1 

4.8  1 

3.9  I 
3.35 
3.15  ' 
3.0    ; 

2. 95  1 
2.9 
2. 9    , 
2.85  , 
2.9    , 

3.0    , 
2.8    , 
2.ti5 
2.  t« 
2.85 

3-6    ! 
3.5    1 

3.  as ' 

2. 85 
2.7    , 

2.  tw  i 
2. 75  ' 
2.75  1 
2.35  ' 
2.3 

2.25 

2.25 

2.5 

2.6 

2.65 

1 

2.75 

2.8 

2.85 

2.85 

2.95 

3.0 
2.85 
3.55 
3.05 
2. 65 

2.5 

2.4 

2.55 

2.55 

2.35 

2.3 
2.35 
2.  25 
2.25 
2.35 

2.4 
2.2 
2.2 

2. 2 

•>  '» 

2.15 
2.35 
2.H 
2.7 
2  4 
2. 25 

2.2 
2. 15 
2.3 
2. 35  , 
2. 75  , 

3.0  , 
2.75 

2.  45 
2.35 
2.7 

4.6 
3.8 
3.0 

3.  9 
5.0 

5. 9 
5.8 
4..'i 
4.0 
3.  4 

3.4 
2.9.>  , 
3.  .3 
2.7     , 

3.1  , 

3.  4.-)  ' 
3.H 
3. 0     ' 
2  7 
2  7     , 

2.  5 
2.  55 
2.3 
2.7 
4.2 

2. 9 

2.  5 
2.H    . 

3.6  ' 
4.4 

3.  3 

2.7  ' 
2.  45 

2.  '.\U 

2. 4  ; 

2.S 

4.  6 
3.4     ' 
3. 2     ' 
3.0.-,  1 

3.9     , 
6.  9 
6.1 
5. 0     ■ 

3.  s:, , 

T).  7 
4.2 

5.  9 
3  .V) 
3.  3.') 
4.2 

3. 95 
5.3 

m       •m 

O.  1 

4.1 
3.  45 

3.15 
2. 9 
2.8 
2.  75 
2.  65 

2.  .V) 
2.  55 
2.55 

2.  <i5 

3.  6 

5.  4 
s.  2 
5.  h 

4.  .S 

3.  ,S 

4  0 
1.0 

3.  H,-| 
3.  .V> 
3.  2.') 

3.  l.-> 
3.  J.'i 
3. »..'. 
4..S 
10.  9 
11.9 

9.  H 

r..  7 

4.2 

:..  0 

4.2 

3.  65 
3.4 
3.  25 
3.  2 
3.1 

.  2.  9."» 

2.  95 

3.  1.-, 
1.2 
3.4     ' 

3.  1     1 

2.  .H 

2.  H      ' 

2. '.»:, 

3.  1 

3.  2 

;{.  0 
;:. .'. 
.{.  .'> 
;{  .', 

:i  0 
2.  s 

2.  N'. 

3  ir, 

3.2.') 

1 

3.  .v. 
3.  2 
3.3 
4.0 
4..S 

4.0 
3.7 
3.  5 
3   IT) 
3.  0.') 

3.  1     1 

2.  '.»:>  • 

2.  s 

3.  0 
2.  S 

2.  7.-) 

2.  7.-. 
2  s 

■  1.  ( 
H  1 

7   I 
1.  ^ 
1.  1 

;>  .") 

.». .).) 
;;,  J.'. 
:;.  I.-) 

3,  1.') 
3.0 

:;.  0 

2.  9 
2.  9 
2.  .s,'. 
2.  95 
2.  9 

2.  K 
2.  S 
2.  K 
2.  7.^) 
2.  7.^) 

2.  9 
2.  s.') 
2.  ir, 
2.  7.-) 
2.  7.-. 

2.  h.') 
2.  S5  1 

2.  .s,^  ' 

3.  0 

.s. ;» 

7.2 

1. 1    1 

;{.(..') 

.;.  2:> 

;;.  2 

.3.0.-) 

3.  o.-. 

3.  0 
2  '.> 

2.  s.-> 

2.  t»5 

2.  9 

2.  S 

2.  S 

2  s 

2.  75 



2..S 
2  S 

2  8 

3  1 

3  35 

3.  I 

'»  (| 

••  H 

2.  STt 

3    1 

3    1 

•  1  .> 

;;  .", 

;'.   1 

3  ■' 

;;  0 

■)  s 

"  .-)-> 

'  .-) 

•»  <| 

"  «•.') 

3.0 
3.  15 

brlX 


SURFACE    WATER    SUPFLT,  1906. 

Rating  tabU/or  Yadiin  Ruvr  war  SalitbuTy.  ff.  C.,/or  1906. 

Gam 
charge.    |  height. 

I      2.Z30 

■    2|7ao 

2,til0 


ppllcal' 


.hl;»;.. 

^",?K, 

ohX 

^t. 

charp.     _ 

at.  -11. 

'iib 

Tm 

'ist- 

aoo 

1S,M0 

uoo 

41. 000 

«.M 

1B,»0 

only  for 


It  I; 


meaiiiiirnienti  macki  diirlag  IWl-lSOe.  it  ia  well  defined  bittweengagchelghtH2rivt  anil  II IM 
gage  iM'lght  7.3U  feci  llie  mtlngcurvp  i>  a  tnngenl,  the  dtOerpnce  IvingiltJ}  per  Irnlb.  Mhi^ 
mado  aX  the  mllrmd  bridge  have  been  re(prTT<i  to  the  toll  bridge  gage  ny  means  of  a  series  o 
neoua  nwllnga.    This  ulile  refer*  (o  tbe  loll  liiidge  gage. 

Honthlji  ditcharpe  of  Yadtin  River  tiear  Sali*bliry.  N.  (.'..for  IMMi. 

{Drainage  ares,  i.4m  square  mllea.] 


Month. 

I_ 

Ha 

DlaohaiBO  in  ■pcond-fnrt. 

14,1100               3,270  1        0,020 
II,tUO             2,W),        1,030 

(i.-im            ,340 '      3,«o 

ir,  wo  ;           2  SW  ,        f.  230 
21.S0OI             2,720  '        -.540 
!il,«<)             3,430.      10. MO 

:w,wo          i|i70       7,11:10 

.1K.400             1,010         7,700 
31.000             1,010-       ii.no 
6,SeO             3,270  1       1,720 

«1 

RutH'O. 

J 

i(r| 

£a*;;': 

s 

!.»■' 

.\.wu-t^..--- 

la' 

YAIIKIX    RIVEli    AT    NORTH    WII.KESBORO,  X.  C. 

TIlis  .slalioii  was  established  April  10,  1903.  It  is  located  a 
lower  Jiifrlnvay  bridge  beUveeii  Wilkesboro  and  North  Wilkes 
abiiut  one-lialf  mile  below  North  Wilkcsboro  railroad  station 
tlirfc-rourllis  mile  i>elow  the  inoutli  of  Reddie  River.  Tho  condi 
at  tliis  station  mid  the  beiu-h  marks  are  descrilied  in  Water-Si 
Pajter  No.  I(i7,  ptiffi'  1  IS,  where  are  given  also  references  to  piil 
tions  that  contain  data  for  prcvimis  years. 


I  Hjuhiirfff  I 


<.mt»  of  Ymlti.i  l{h 


I  X-rlh  Wiltmboro.  .V.  C. 


TADKIN,  OR   PKDKE,  KIVKR   DRAINAUK   BASIN. 


93 


Dail^  gofff  height,  in  feet,  of  Yadkin  Riter  at  \orth  Wilkishoro,  A'.   (\,  for  lUOfi. 


DiT. 


Jul.     teh.     Mar.     Apr.     May.    June,  i  July.     Aug.     Fopt.     <><t.      Nov.      Dec. 


I 


1 0.(15  2 

2 .65  2 

3 4.6  1 

< 5.8    .  1 

3 2.85  I  1 

t 2.0    '  1 

'. 1..S  1 

; 1 35  I 

* 1.2  1 

*        95  1 

Ij    «-^  1 

t"        2.2  I 

l     ■■■ 3.1  1 

'  2.6  1 

f-    2.2    '  1 

1.8  1 

1.6  1 

"  •     I.i5  t  1 

■   ■     1.3  1 

1.2  1.0 

1.4    I  1. 7.* 

,  12.3  1.1.'» 

..    '■•              5.0  I.I 
3.3  1.1 


2.8 
33 
4.0 
3.6 
2.9 
2.6 


.35 
.1 

1.75 

1.5 

1.65 

.6 
.45 
35 
.35 
.25 

.2 

.2.*. 

.25 

.2 

.15 

.1 
.0 
.0 
.0 
.0 


I.l 
l.I 
1.15 


1.1 

1.0 

1.15 

4.3 

2.5 

1.9 

l.(i5 

l.H 

1.45 

1.3 

1.15 

1.15 

1.1 

1.1 

2.7 

2.8 

2.0 

l.fi 

l.(i5 

2.9 

2.2 
1.9 
1.6 
1.5 
1.5 

1.5 

1.5 

1.5 

1.45 

4.6 

4.3 


2.95 

2.35 

2.0 

1.8 

1.65 

1.6 
1.45 
1.4 
1.35 

1.3 

1.25 

1.2 

1.2 

4.2 

2.4 

1.9 

1.65 

1.55 

1.45 

1.4 

1.35 

1.35 

1.2 

1.15 

1.15 
1.15 
1.15 
LOT} 
1.6 


1.15 
1.25 
1.15 
1.5 

1.8 

1.25 

4.H 

1.9 

1.5 

1.3 

1.2 
1.1 
1.05 
1.0 
.9 

.85 

.85 

.8 

.9 

.8 

.  75  1 

.7 

.7 

.7 

.66 

.75 
1.95 
1.3 

.9 

.7.5 

.7 


0.65 

1.2 
.75 
.(v5 

1.4 

3.1 

1.4 

l.a5 

1.3 

1.4 

2.5 
1.2 
2.1 
6.3 
7.4 

5.5 
4.7 
3.K 
3.4 

2. 6 

2.0 
2.7 
1.7 
1.6 
2.6 


1.  / 

1.4 

1.25 

1.25 

1.25 


1.1     i 
1.0    , 

2.0    ' 
1. 15  , 

3.0 
1.55  . 
1.15 
2.4 
1.4.5, 

1.15  ! 

i.a5  , 
i.a5 

.95 
2.3 

5  0 
2.25 
2.5 
1.9     I 
1.65  , 


2.1 

2.6 

2.3 

1.75 

2.95 

2. 35 


3.7 
4.3 
3.2 

2.6 
2.2 

1.9 
1.9 
1.7 
1.5 
1.4 

1.5 
1.25 
1.H5 
2.  15 
6.2 

4.0 
3.7 
3.7 
3.0 
2.4 


1.95  I    3.5 

3.0  1    3.3 

2.25  '    .3.3 

2. 6  2. 4 

4. 4  2. 1 


2. 15 
2.  r> 
3.4 
18.0 
9. 2 
7.2 


4.6 
3.6 
3.1 
2. 9 
2.9 

2. 6 
2.  .V> 
2.4 
2. 25 
2.1 

2. 0 
2  0 
2. 35 
2.  15 
1.9 

1.9 
l.K.-. 

1 .  .S.') 
3.8 
2.9 

2.6 

2.  (i5 
2. 9 
A.  2 
2  35 

2.  15 


3.0 
ti.  6 
4  4 


3.8 
3.7 
7.0 
7.0 
.-).  1 

4  3 
3.7 
3. 3 
3  0 
3  0 

2.  75 
2.  li.') 
2.». 

2.  5 
2.4 

2.4 

2. 6 

2. 9 

17.9 

7.9 

4.9 
4.1 
3  6 
3  3 

3.  15 

3.0 
2. 9 
2.  75 
2.  u'i 
2.  6 
2.  .V. 


2.  45 
2.4 
2.4 
2.35 
2. 3 

2. 3 

2  2 

2  2 
•I  •) 

•)  1 


1 
2 

T 

0 
15 


■I 
•> 
«> 


1 

0.5 
8.5 
IH.K 
7.0 

4.0 
3.8 
3.3 
3.0 

2.8 

2.  75 
2.  .V, 
2.  (m 
2.  45 
2  35 


2.  .V) 
2. 35 
2.3 


2.0 
2.1 
2.4 
2.1 
2.5 

2.35 
2.2 
2. 15 
2.0 
1.5 

1.7 
1.9 
1.9 
2.1 
2.0 
7.6 


^^^ingtahlf/or   Voflkin  Hirer  at  North  Wilhubttm.  A.  <\.J'nr  HHf.y  a. 


^^ 

l)i»- 
chMrgc. 

(Jiige 
height. 

Diii> 
chargii. 

(rage 
height. 

DiH- 
chargr. 

lu'ijrht. 

1  )[.•<- 
(•hargf 

^rei. 

Sec.-ft. 

Fret. 

Sec.'ft. 

VffL 

Src.-ft. 

Ffft. 

.s'm.-//. 

"^n«o 

215 

a80 

745 

2. 40 

1.725 

'          6.  (N) 

."..lOil 

^    ..50 

245 

.90 

790 

2. 60 

1.K80 

7.  ()() 

t..l(Ni 

^"  .40 

.275 

1.00 

840 

2.80 

2.04.5 

8.  (H) 

7.1()0 

■^  .» 

.ia5 

1.10 

HOO 

3.00 

2,>20 

9.  00 

.s.lOO 

^  .20 

340 

1.20 

945 

3. 20 

2.400 

'       10. 00 

•♦.  106 

-~  .10 

375 

1.30 

1.000 

3.40 

2..5H0 

11. (M) 

10,  KM) 

.00 

410 

1.40 

i,av> 

.s.m 

2.7ti0 

12.  (W» 

11.100 

.10 

450 

1..50 

1,115 

.180 

2.9.'j() 

i:i.(«) 

12,100 

.20 

400 

1.60 

1,175 

4.00 

3.I4(» 

I4.(N) 

l.t.KN) 

.30 

530 

1.70 

1,240 

4.20 

:{.:a) 

I.").  (X) 

14.100 

.40 

570 

1.80 

l..'«5 

4.40 

3.. 520 

1(>.  (H) 

l.'..10O 

..% 

610    , 

1.90 

1,.370 

4.60 

:{.7io 

17.(10 

l.'JOO 

1          .60 

1          6.55 

2.00 

1.440 

4.  SO 

:i,9()() 

I.S.(K) 

17.100 

.70 

,          700 

2.20 

1..580 

5. 00 

4,1()0 

l<i.(N) 

IS.KK) 

1 

1                   1 

^••"■The  aliove  table  is 
jwrwDpnta  made  during  1 
^'y  WHl  (leflned.  Above 
P<r  tenth. 


I  applicable  only  for  opfn-ohanncl  oon<lition.^.     It  is  l)as<'«l  on  <li.M'hiirgo 

003-1906.    Owing  to  changing  cruHlitions  of  H(»\v.  it  <*}in  not  !»<•  fon.**i<l('red 

gage  height  4.8  feet,  the  rating  ciirvr  is  a  tangmt,  ihi-  (lillt'n'nte  b«>ing 


IRR  20:^-07- 


'M 


-rRFACE    WATER    SUPPLY.   1*^5. 


M*rr^. 

Apn. . 

Imw 

July 

Aqgu«t 

I>«*in»*r. 


Th*'  v*»r. 


Jununn'.. . 

lUrrh 

April 

May 

Junr 

July 

AUglMt 

Septemtier. 
<JrtolKrr. . . 
Nov#anber, 
Dfef-niljer. 


TlMf  y#«r. 


T^-*;-- 


:»«: 


I'JOr. 


)U 


2.  SO 
I.  •HO 

i.2«> 

l.TSD 

ii.<nD 


U.AOO 


zn 


Run-*»iT. 


IT.WO 


Srr.-ft.  per    Uepthin      ' 
aq.  mile.        inches. 


213 

739 

SO 

*eb* 

5:0 

T« 

S» 

772 

310 

I.OIO 

410 

»5 

530 

l.titA 

5» 

1.3(10 

«0 

819 

«0 

tiOK 

<3> 

4S5 

<T0 

1.2M> 

1.44 

l.»*. 

1.* 

1.94 

1.48 

l.TI 

1.64 

l.?i 

2.02 

iS 

1.17 

1.30 

aab 

IJC 

2.40 

tr, 

l.M 

1.0 

1.22 

1.41 

.970 

l.(K 

2.36 

iV7 

213 


W3 


1.81 


219 


11.400 

677 

2.ieo 

4.32 

\.% 

1.(90 

H40 

1.020 

2.04 

112 

3,710 

8« 

1.4S0 

2.92 

137 

3.330 

8R3 

1.230 

2.45 

274 

3.<O0 

1577 

986 

1.97 

t27 

«.300 

677 

1.840 

3L68 

ill 

4.100 

813 

1.3S0 

3.10 

a  57 

17.100 

972 

2.900 

5l80 

&9 

3.700 

1.340 

2.110 

4.22 

471 

17.000 

1. 720 

3.270 

6l34 

7.« 

17.900 

1. 440 

2.520 

5l04 

aa 

6.700 

1.120 

1,710 

a42 

aM 

677 


1.900 


3.79 


h\M 


S<yTr..    Valije<»  arf  ntfil  mj<  follows:  1905  an*!  1906,  fair;  diitehargp  aljove  4.000  scoond-fwt.  appntti- 
.MISCKLLAXKOrs    MKASUREMENTS  IX  YADKIX    KIVER    DRAIXAGR    B.ASIN. 

Tlie  followintr  miscellaneous  discharge  nieasiiremeuts  were  made  in 
Yadkin  River  drainage  basin  in  North  Carolina  in  1906: 


Date. 


Kln'Mni. 


Lotalitv 


Width. 


.Uuiv  lU HiMldic North  Wilkf9l>oro, 

Jiiin'JI    Mavo Madison 


Feet. 


70 
80 


Arra  of 
icetion. 


Sq.  ft. 
134 
410 


Oafp 
height. 

Feet. 
2.60 
2.ffi 


Dis- 

Sef.-P. 
185 


INDEX. 


A.  I'Mgi'. 

ArkDOW'Ifdgmcnts 10 

Acif^foot.  d<>flnUion  of , .  4 

K. 

luic  City,  Vm. 

South  River  tit: 

description li:Mi4 

disdutrge 04 

discharge,  monthly «k» 

gBge  heights «>4 

rttting  table M 

Bdair.  Md. 

Little  Gunpowder  Falln  near: 

description 42 

diachaige 42  I 

discharge,  monthly 43-44  I 

gsge  heights 42-43  I 

rating  taHe 43  ' 

BiD{haiiiton,  N.  Y. 
Otenango  River  at: 

description 27  ' 

discharge 27 
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V.  Canal  power  houi^e  and  mills  of  Talla.«8ee  Falls  ^lannfactnrinir  Com- 

I>any  on  Tallapoosa  River  at  Tallassee,  Ala ss 

PK'-  1.  Cable  station,  showing  section  of  river,  ear,  gage,  ete 11 

2.  Typical  dis<;harge,  area,  and  mean-veloeity  enrves  f«»r  Pntomae  Ki\<r 

at  Point  of  Rocks,  Md 1 ") 
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estimates  of  future  flow  can  be  made  only  from  a  study  of  obs 
tions  covering  several  years.  The  rapid  increase  in  the  develop 
of  the  water  resources  of  the  United  States  has  caused  a  great  do 
by  engineers  for  information  in  regard  to  the  flow  of  streams,  a 
now  generally  reaUzed  that  the  failure  of  many  large  power,  i 
tion,  and  other  projects  has  been  due  to  the  fact  that  the  plans 
made  without  sufl&cient  trustworthy  information  in  resj>ect  t 
water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigation 
the  length  of  time  they  should  cover  in  order  that  the  records 
be  of  greatest  value,  it  is  in  general  impossible  for  private  indivi 
to  collect  the  necessary  data,  and  as  many  of  the  streams  tra 
more  than  one  State  this  work  does  not  properly  fall  withii 
province  of  the  State  authorities.  The  United  States  Geoh 
Survey  has  therefore,  by  means  of  specific  appropriations  by 
gress,  for  several  years  systematically  made  records  of  stream 
with  the  view  of  ultimately  determining  all  the  important  feo 
governing  the  flow  of  the  principal  streams  of  the  country'.  Ii 
rying  out  this  plan  stations  are  established  on  the  streams  and  ] 
tained  for  a  period  long  enough  to  show  their  regimen  or  gf 
behavior.  When  a  record  that  is  suflBcient  for  this  purpose  has 
obtained  for  any  stream  the  work  on  that  stream  is  disconti 
The  order  in  wliich  the  streams  are  measured  is  determined  b 
degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  sti 
distributed  along  the  various  rivers  throughout  the  United  Stat 
shown  on  PL  I.  In  addition  to  these  records  data  in  regard  U 
cipitation,  evaporation,  water  power,  and  river  profiles  were  ol)t 
in  many  sections  of  the  coimtry. 

The^e  data  have  been  assembled  by  drainage  areas,  and  are 
lished  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Pt 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  ^ 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  emh 
not  only  the  data  collected  in  the  field,  but  also  the  results  of 
putations  based  on  these  data,  and  other  information  that  ] 
direct  bearing  on  the  subject,  such  as  descriptions  of  basins  an 
streams  draining  them,  utility  of  the  water  resources,  etc.  Tli 
follows : 

Water-Supply  and  Irrujation  Papers  on  Sur/arc  ]Vatfr  Snpphj.  VJOf]. 

201.  Surface  water  supply  of  Now  England.    lOOiJ  (Atlantic  v^vaM  (»f  X«'w  Ki 

drainage). 

202.  Surface  water  supply  of  the  Huds<on,  Pa.s.'^iiic,  Rarilan,  and  D<«laware  rivtr 

agee,  1906. 
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203.  Surface  water  supply  of  the  Middle  Atlantic  States.  1906.     (Suequehanna.  Gun- 

piiwdiT,  PalapBoo.  Potomac,  James,  Roanoke,  anil  Yadkio  rivtT  drainage?.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

I  Santee,  Sa^-annah,  Ogeechee.  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico 

draiuagif ,) 
2Cti.  Kurfaci'  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  drainages, 

IWNi. 
2V6.  Surface  water  xupply  of  the  Great  Ijikea  and  St.  Lawrence  River  ilrainages,  1906. 
tXl.  Surface  water  xupply  of  the  upper  Mississippi  Kiver  and  Hudson  Bay  drainages, 

190(i. 

205.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

son.  Siirface  water  supply  of  the  lower  western  Miwisaippi  River  drainage,  litOfi. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Kio  Grande  drainages, 

inofi. 

211.  Surhr^e  water  f^upply  of  the  Colorado  River  drainage  above  Yuma,  190ft. 
211  Siirfaee  water  supply  of  the  Great  Banin  drainage,  l!)06. 

213.  Surface  water  Pupply  of  California,  1W)6.     (The  Great  Itasin  and  Pacific  Ocean 

drainages  in  California,  and  Colorado  River  drainage  below  Yuma.) 
2  U.  Surfai^e  water  !<upply  of  the  North  Pacific  Coast  drainage,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years.  An  index  of  the  reports  containing 
Such  records  up  to  and  including  1903  has  been  pubiished  in  Water- 
Supply  Paper  No.  119.  The  following  table  gives,  by  years  and 
priniar}-  drainage  basins,  the  numbers  of  the  papers  on  surface  water 
atipply  published  from  1901  to  1906: 

A'unitfTio/  Waler-Suppli/  Papert  eonlainiiuj  rt$tilt>  of  nlrfom  mraKurcmfnls.  IWI-ISOf:." 


A.llantic  coast  o[  N>w  Englaaddraliugn |  ^   [    tS  ' 

t3iid«on,  Faiualc,  Raritan,  and  Delawan  rlvrrg  dntlnngFH. 
S(u<|iii>liBniui,  'iiiDpawder,  Patapsco,  rotomac,  Janii>s.  Ri 

okf.  and  Vadkin  rivnr  drainago 

Banbi^,  Savannah,  OgimtUK,  and  Alunabs  rlvrn,  ami  pbh  _ 

Oull  ol  MPiico  dralnagM \  73  /    *"  ,      "" 

Ohinanit  loworwsIemHlsriBtippI  m-erdralnagn {  ^  }    Kl        W  | 

Br«at  Lakes  and  at.  I..avrencs  River  drainages US        K-l        97 

ilod«on  Bay  and  upper  eartera  and  woilem  Mlwisslppl  Kivrr    1  ^^        g        !*   I 

1™-^-' rsi    %:  m} 

MUsouri  Klvpr  dralnago {  75  |    M        99  J 

drainflf^-i .....^....,....... --.-.- I  l6   r 

WeWjTn  Gull  ol  Uflilco  and  Bio  Qrando  drainages I  ^:\ 

Colorado  River  drainage  above  Yuma |  iJJ  i| 

*lif  Great  Basin  draliisgo I  ^X 

VVGivat  Rasln  and  FaclBc  Ocean  drainages  In  California,  and   |  M  l| 

Colnrado  Ri™r  drainage  brlow  Ytiina ,.1  J5  If 

Kortb  PaciOc  Coaat  draloago '  1?^  J 

>  Report  1  contalDlOft  data  lor  ;eaii  prior  to  IMl  uiv  noted  In  the  afiira  1 
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DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  '* run-off "  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

''Second-foot*'  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep, 
at  a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

''Gallons  per  minute"  is  generally  used  in  connection  with  pump- 
ing and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through 
an  orifice  1  inch  square  under  a  head  which  varies  locally.  It  has 
been  commonly  used  by  miners  and  irrigators  throughout  the  West, 
and  is  defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  imifomily  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
conserved  and  uniformly  distributed  on  the  sm'face.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  conmionly 
used  in  coimection  with  storage  for  irrigation  work.  There  is  a  con- 
venient relation  between  the  second-foot  and  the  acre-foot:  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  80,400  cubic 
feet,  or  approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  availal)le,  the 
following  data: 

1 .  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Tabic  of  monthly  and  yearly  disclvaT^es  i\\u\  tww-o^. 
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Tables  showing  discharge  and  horsepower  and  the  niiinhcT  of 
during  the  year  when  the  same  are  available, 
le  descriptions  of  stations  give  such  general  inforniatiiMi  about  the 
ity  and  equipment  as  would  enable  the  reader  to  find  and  usc^  tlie 
m,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
hanges  that  have  occurred  since  the  establishment  of  the  station 
nrould  be  factors  in  using  the  data  collected. 
e  discharge-measurement  table  gives  the  results  of  iliv  dis('liar<j:e 
urements  made  during  the  year,  including  tlit*  date,  i\w  name  of 
ydrographer,  the  width  and  area  of  cross  s(»ction,  the  gag(»  height , 
he  discharge  in  second-feet. 

e  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  th(» 
ce  of  the  river  as  found  from  the  mean  of  the  gajjjc*  readintjrs  taken 
day.  The  gage  height  giveif  in  the  table  represents  tlu*  elevat  ion 
C!  surface  of  the  water  above  the  zero  of  the  gag(^  At  most  sta- 
the  gage  is  read  in  the  morning  and  in  the  eveninjj:. 
le  discharge*  measurements  and  gage  heights  are  th(»  base  data 
which  the  other  tables  are  comput^^d.  In  eases  of  extcnsivi* 
lopment  it  is  expected  that  engineers  will  us(»  these  ori<:inal  data 
aking  their  calculations,  as  the  computations  made  hv  the  Siir- 
are  based  on  the  data  available  at  the  time  they  are  made  and 
Id  be  reviewed  and,  if  necessary,  revised  when  additional  data  are 
able. 

le  rating  table  gives  the  discharge  in  second-feet  corn^spondinti:  to 
►us  stages  of  the  river  as  given  by  the  gage  Ik  i<^hts.  It  is  |)ul)- 
I  to  enable  engineers  to  determine  the  daily  dischar<j:(^  in  ease  t  his 
[nation  is  desired. 

the  table  of  monthly  discharge  the  coluimi  headed  "Mjiximum  " 
the  mean  flow  for  the  day  when  the  mc^an  ga<r(^  hei<:lit  w  ns  hi^li- 
ind  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  pi^e 
it.  As  the  gage  height  is  the  mean  for  Xlw  day,  tliere  mjtrht  hnve 
short  periods  w^hen  the  water  was  highc^r  and  the  correspond int^^ 
arge  larger  thAi  given  in  tins  column,  l^lkewise  in  the  column 
Minimum"  the  quantity  given  is  the  mean  How  for  the  day  when 
nean  gage  height  was  lowest.  The  column  headed  ''^lean"  is 
iverage  flow  for  each  second  during  the  month.  Vpnu  this  the* 
mtations  for  the  remaining  colunms,  which  are  defined  on  ]>age  4j 
ased. 

Le  values  in  the  table  of  montldy  discharge  an^  int(»nd(»d  to  give 
a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
cted  that  they  will  be  used  for  other  than  prelinunarv  estimates. 
most  work  where  data  in  regard  to  flow  are  used  the  regimc^n  of 
is  of  primary  importance.  Therefore  for  the  principal  stations 
s  have   been  prepared   showing   the   horsepower   that   can   1x5 
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developed  at  various  rates  of  flow,  and  the  length  of  time  that  these 
rates  of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations,  sufficient  significant  figures  have  been  used  so 
that  the  percentage  of  error  in  the  tables  wUl  not  in  general  exceed 
1  per  cent.  Therefore,  most  of  the  values  in  the  tables  are  givento 
only  three  significant  figures.  In  making  the  various  computations, 
Thatchers  sUde  rule,  Crelle's  tables,  and  computation  riiachines have 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  various 
data,  notes  in  regard  to  accuracy  a^e  given  as  far  as  possible.  This 
accuracy  depends  on  the  general  local  conditions  at  the  gaging  sta- 
tions and  th?  amount  of  data  collected.  Every  eflFort  possible  is  miwle 
to  so  locate  th?  stations  that  the  data  collect^  ^^411  give  a  high  degree 
of  accuracy.  This  is  not  always  possible,  but  it  is  considered  better  to 
publish  rough  values  \%'ith  explanatory'  notes  ratlier  than  no  data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicating 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  dav  niav  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  o  per  cent ;  good,  to  within  10  per  c^nt ;  fair,  to  within  15 
per  cent;  approximate,  to  witliin  25  per  cent. 

CONVENIEXT    EQUIVALENTS. 

Following  is  a  table  of  conv(»nient  equivalents  for  use  in  hydraulic 
computations: 

1  s<*con<l-f<M)t  <'quals  40  California  miner's  inches  (law  of  March  23, 1901). 
1  Seconal -f<K)t  equals  38.4  Coloradr)  miner's  inches.  ^ 

1  secon<i-f(K)t  equals  40  Arizona  miners  inches. 
1  secoml-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  p* 
minutr*;  eciuals  (MG,272  gallons  for  one  day. 

1  secon<l-fo<)t  ecjuals  (5.23  British  imperial  gallons  per  second. 
1  Hecond-f<M)t  for  one  year  covers  1  square  mile  1.131  fei»t,  or  13.572  inches  deep. 
I  second-f^x)t  for  one  y(»ar  equals  31,530,000  cubic  feet. 
1  seconrl-f<M)t  equals  about  1  acre-inch  per  hour. 
1  second-foot  for  one  day  covers  I  scjuare  mile  .03719  inch  deep. 
1  second-foot  for  <nie  28-day  month  covers  1  scpiare  mile  1.041  inches  deep. 
1  second-foot  for  one  29-(lay  month  cov<'rs  1  square  mile  1.079  inches  deep. 
1  second-foot  for  one;  30-day  month  covers  1  square  mile  1.116  inches  deep. 
1  second-f(K)t  for  one  31-day  mouth  covers  1  square  mile  1.153  inches  deep. 
1  sec(m<l-f<K>t  for  one  day  equals  1.98:5  acre-fei't. 
J  >'cro/]d-/oot  for  one  28-day  month  equals  ofj.rvl  acre-feet. 
/  Hi'('()n(l'f(X)t  fur  one  29-day  month  equaVa  57  ,b'i  ^^cxe-leoA.. 
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swt>nd-foot  for  one  30-day  month  equals  59.50  a<Ti'-f<»f*t. 

wcond-foot  for  one  3 1 -day  month  equals  61.49  acrt's-fet^t. 

)0  California  miner's  inches  equal  15.7  United  States  gallons  prr  s^Mond. 

W  California  miner's  inches  equal  96.0  Colorado  min<*r'H  intlK's. 

10  California  miner's  inches  for  one  day  equal  4.96  a<T«»-fe<'t. 

10  Colorado  miner's  inches  equal  2.60  second-feet. 

©Colorado  miner's  inches  equal  19.5  United  State's  jijiillrnis  jxt  f!<'Coiid. 

0  Colorado  miner's  inches  equal  104  California  miner's  in('ln*s. 

0  Colorado  miner's  inches  for  one  day  equal  5.17  a(!re-f«H»t. 

0  Unite<l  States  gallons  per  minute  e<iual  0.22IJ  H(M'on«l-f<M>f . 

0  United  St-ates  gallons  per  minute  for  one  day  e(iual  0. 1 12  ;icn-f«M.>(. 
MO.OOO  Unit<^d  States  gallons  per  day  equal  1.55  sj-cond-fcct. 
OOD.OOO  United  States  gallons  equal  3.07  acre-fert. 

CiOO,000  cubic  feet  ec^ual  22.95  acre-feet. 

acre-foot  f^quals  325,850  gallons. 

inch  dc^p  <»n  1  square  mile  equals  2,323,200  cubic  feel. 

inch  deep  on  1  sijuare  mile  equals  0.0737  second-fout  p<'r  year. 

f<>!"»t  equals  0.3048  meter. 

mile  equals  1.0)0935  kilometers. 

miU*  ecpials  5.280  feet. 

a<T**  (><iuals  0.4047  he<'tare. 

WT«.'  i-<iuals  43,5<iO  square  fc^et. 

acre  cijuals  2(H)  fi.*et  sfpian%  n<»arly. 

s<liiare  n»il«'  espials  2.59  s(piare  kilomrt^rs. 

cubir  foot  ecpials  0.028;j  cubic  meter. 

•  ubic  fo<»t  cHiuaLs  7.48  galloiLs. 

1  <ubir  Utoi  of  wat«'r  weighs  62.5  jK>unds. 

I  cubic  meter  [>er  minut^>  equals  0.5886  secjjnd-fool. 

I  horsepow*T  ei^uals  550  foot-pounds  per  s«'Coii(l. 

I  horsepower  espials  7().0  kilognun-meters  prr  s^M'nnd. 

I  horsi^power  <*quals  746  watts. 

lhon<epower  equals  1  secx)nd-foot  falling  S.8(>  feet. 

li  hoFK^power  e([ual  alxmt  I  kilowatt. 

r^     1     1  *  *  •  11.    Sec. -ft. X  fall  in  foot         .  ,  . 

10  calculate  water  jwwer  quickly:  n  "  "       int  ]n>rs<  iM»\v«r  on  watcr- 

wl,  realizing  80  per  cent  of  theon^tical  powor. 

riELD   METHODS    OF    MKASI^KIXC:    STKKAM     1  L()\V. 

rhe  methods  used  in  collectint^  these  <iatu  and  in  j)r('|)arin^  ihcni 
imbUcatioii  are  given  hi  detail  in  Wat('r-SM|>j)ly  l*a])ers  No.  1)4 
ychoj^raphic  Manual,  U.  S  Geological  Survey)  and  No.  11.*)  (Accuracy 
Stream  Measurements).  In  order  that  those  wlio  use  this  report 
y  readily  become  acquainted  with  the  general  methods  employed, 
following  brief  descriptions  are  given: 

kreams  may  be  divided,  with  respect  to  their  physical  conditions, 
0  three  classes:  (1)  Those  with  pernument  beds:  (2)  tliose  with 
Is  which  change  only  during  extreme  low  or  high  water;  ()>)  those 
li  constantly  shifting  beds.  In  determining  the  daily  (low,  special 
thods  are  necessary  for  each  class.     The  data  upon  which  these 
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determinations  are  based  and  the  method  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section  and 
the  use  of  Chezy's  and  Kuttcr^s  formulas;  (2)  by  means  of  a  weir;  (31 
by  measurements  of  the  velocity  of  the  ciurent  and  the  area  of  th 
cross  section.  The  method  chosen  for  any  case  depends  upon  the  local 
physical  conditions,  the  degree  of  accuracy  desired,  the  funds  available, 
and  the  length  of  time  that  the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  tk 
coefficients  to  be  used  in  the  Chezy  formula,  v=cVRs.  This  has  been 
utilized  by  Kutt-er,  both  in  developing  his  formula  for  c  and  in  detc^ 
mining  the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are,  in  general,  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  values  for  n  to  be  used  in  Kutter's  formula. 
The  most  common  use  of  this  method  is  in  estimating  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section, 
the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the 
general  conditions. 

Weir  method. — ^Wlien  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best 
facilities  for  determining  the  flow.  If  dams  are  suitably  situated  and 
constructed,  they  may  be  utilized  for  obtaining  reliable  measurements 
of  flow.  The  conditions  necessar^^  to  insure  good  results  may  b« 
divided  into  two  classes — (1)  those  relating  to  the  physical  cha^acte^ 
istics  of  the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use 
of  water  around  and  through  the  dam. 

The  physical  recjuirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (I) 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  flow  over  the  dam  at  high  stages;  (d)  leta 
crests  which  are  kept  free  from  obstructions  caused  by  floating  logsflf 
ice ;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  la; 
Q  =  ch  A^,  or  some  similar  standard  weir  formula,  are  known  (see  Watl^ 
Supply  Papers  Nos.  180  and  200  ") ;  {f)  either  no  flashboards  or  excep* 
tional  care  in  reducing  leakage  through  them  and  in  recording  their 
condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  i 
power  or  navigation,  and  part  or  all  of  the  water  flowing  past  it  i< 
diverted  for  such  uses.  This  water  is  measured  and  added  to  thit 
passing  over  the  dam.     To  insure  accuracy  in  such  determinati(»8» 

a  Water-Supply  Paper  No.  200  replaces  No.  \»,  lYioe^Uoiiol'w\)^<(i\i\uaA\wKEk.«xhau«tied. 
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low,  the  amount  of  water  diverted  should  be  reasonablv  constant. 
''urthennoreyit  should  be  so  diverted  that  it  can  be  measun»(l,  (Mthcr 
>y  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which 
ire  of  standanl  make  or  wliich  have  been  rated  as  meters  under  work- 
ng  conditions  and  so  installed  that  the  gate  openinjic^^,  the  heads  un(l(»r 
rhich  they  work,  and  their  angular  velocities  may  be  accurately 
)bserved. 

Tlie  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
.*ritical  stage  of  considerable  duration,  the  use  of  a  liead  on  a  broad- 
;reste<l  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
dons  are  good  the  cooperation  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  the  p>eriod  of  ice  and  floods  and  the  disad- 
VMitages  of  uncertainty  of  coefficient  to  be  used  in  the  weir  fornnda 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Vthcity  method. — The  determination  of  the  quantity  of  water  (low- 
in;;;:  past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurement.  This  (juantity  is  the  pnxhict  of  two  factors- - 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mvnu 
velocity  is  a  fimction  of  surface  slope,  wetted  perimeter,  roughness  of 
bed,  and  the  channel  conditions  at,  above,  and  l)elo\v  the  gaging  scu- 
lion.  The  area  depends  on  the  contour  of  the  bed  and  th(»  Ihictu- 
ations  of  the  water  surface?.  The  two  principal  ways  of  measuring 
the  velocit\^  of  a  stream  are  by  floats  and  current  nu»ters. 

Great  care  is  taken  in  the  selecticm  and  equipment  of  gaging  slat  ions 
for  determining  discharge  by  velocity  measuremcuits,  in  order  tliat  the 
data  ma}"  have  the  required  degree  of  accuracy.  Their  essential 
requirements  are  practically  the  same,  whether  tlie  velocity  is  deter- 
mined bv  meters  or  floats.  TheV  are  locatcMl  as  far  as  possible  wlicre 
the  channel  is  straight  both  above  and  below  the  gaging  section; 
where  there  are  no  cross  currents,  backwat(»r,  or  boils;  where  the  bed 
of  the  stream  Is  reasonably  free  from  large  projections  of  a  periiiantMit 
character,  and  where  the  banks  are  high  and  su])ject  to  overflow  only 
at  flood  stages.  The  station  nuist  be  so  far  removed  from  tlu*  (^IVect.^ 
of  tributarv  streams  and  of  dams  or  other  artificial  obstructions  that 
the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipennanc^nt  structures,  usually  referred 
to  as  equipment,  are  generally  p(»rtinent  to  a  gaging  station.  These 
are  a  gage  for  determinmg  the  fluctuations  of  the  water  surface,  bench 
niarks  to  which  the  datum  of  the  gage  is  referred,  permanent  marks  on 
*  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and 
where  the  current  is  swift  some  appliance   (generally  a  secondary 
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cable)  to  hold  tho  mi»tor  in  position  in  the  water.  As  a  rule  the  sta- 
tions are  located  at  bridj'es  if  the  channel  conditions  are  satisfactory 
a.s  from  them  t  he  observations  can  more  readily  be  made  and  the  cost 
of  tlie  oquijHuent  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface^  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactDrv  surface  floats,  as  it  i< 
alTectc(l  Init  little  by  wind.  In  case  of  flood  measurements  g^Hnl 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  uf 
ice  or  <lebris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  ust»d  to  r(»(Uic(*  the  observed  velocitv  to  the  mean  velociiv. 
The  subsurface  and  tulx*  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  \h 
channel  conditions  are  good,  as  in  canals. 

In  m(»asuring  velocitv  bv  a  float,  observation  is  made  of  the  liim^ 
taken  by  th(»  float  to  pass  over  the  *'run,"  a  selectc<l  stretch  of  riviT 
from  ')()  to  200  feet  long.     In  each  discharge  measurement  a  hinrf   - 
number  of  velocity  determinations  are  made  at  different  points  iuton*     ^ 
the  stn'am,  au<l  from  thes<»  observations  the  mean  velocitv  for  x^ 
whole  section  is  (l(»termin<Ml.     This  may  be  done  by  plotting  the  iiiraii 
|)ositions  of  the  llonts,  as  indicated  bv  the  <lLstances  from  the  bank,  ii> 
ordijiales.  nnd  the  corr(\s[)onding  times  as  abscissas.     A  curve  tlirougli 
thes(»  points  allows  the  mean  time  of  run  at  anj'  pomt  across  the  stn*un^- 
and  the  mean  time  for  the*  whole  stream  is  obtained  bv  divndinjr  tli*' 
area  bountled  bv  this  curve  and  its  axis  bv  the  width.     The  lenjrth  *  -^ 
the  run  divided  by  the  jnean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  il"*-** 
two  ends  of  tlie  run  and  at  several  intermediate  sections. 

The  ess(Mitial  parts  of  the  current  meters  in  use  are  a  wheel  of  sont"^*^ 
tyjx*,  so  constructed  that  the  impact  of  flowing  water  causes  it  *  ' 
revolve,  and  n  device  for  re<H)rding  or  indicating  the  number  of  rev  «  ^ 
luiions.  The  relation  between  the  velocity  of  the  moving  water  ai^  *' 
the  revolutions  of  tlu»  wheel  is  determined  for  each  meter.  Tlx  ^■" 
rating  is  done  l>v  drawing  the  meter  through  still  water  for  a  givt ' '^ 
4listance  at  dilVerent  speeds,  and  noting  the  number  of  revolutions  f*  ^^ 
each  run.  From  t]ie><e  data  a  rating  table  is  prepared  which  giv*'" 
tlie  velocitv  per  >ecc)nd  for  anv  jiumber  of  revolutions. 

Many  kinds  of  lurrent  jnetei*s  have  b(*en  constmcted.  They  ma-;>'* 
however,  be  clavsed  in  two  ireneral  tvpes:  Those  in  wluch  the  wheel  ^- 
niMtle  up  of  a  seric^s  of  cu[)s.  as  the  Price,  and  those  having  a  scrt^"'*^ 
proju'llcr  wheel,  a>  the  Haskell.  Each  n.ieter  has  been  developed  t*-^^ 
use  under  .-^oiue  special  condition.  In  the  cast*  of  the  small  Pn^*^ 
meter,  shown  in  V\.  II,  7>,  which  lias  ])een  largely  develoiwd  and  <^*^' 
tcnsivclv  used  bv  tho  United  SlaVos  OeoW^veal  Survev,  an  attempt 


ihrent  meters. 
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has  l><>on  iiiailc  to  get  an  instrument  wliich  cimld  Ih>  us<-<I  iiihUt  prnc- 
ttt-nlly  III)  cumlitionH. 

CinTfiit -meter  meajsurements  may  be  iiiaiie  from  a  hridfjc,  tx  c«l)l(',  a 
hunt,  ur  l>y  wading,  and  gating  .stations  may  ho  i-hissifU'<!  in  iiccurd- 
imi-c  ^vith  such  use.     Fig,  1  ^shows  a  typical  cahlc  sditiim. 

In  iii;ikhi>;  the  measurement  an  arhitniry  numhiT  of  points  an'  luitl 
olT  I'U  !i  lino  perpend  if  iilar  to  the  thread  of  tin'  stream.  Tlic  [miiitH  at 
whiili  ihc  velocity  and  depth  arc  ohserwfi  uri'  known  ns  incnsiirin;: 
[MiiiitM,  and  are  usually  fixed  at  regular  infciTals,  vjirviiig  from  J  ti)"J(i 
ffi'i,  (h'lM-nding  ujKin  the  size  and  condition  of  the  .-itii'iim.  IVrjX'ii- 
(lii-iilars  dropped  from  the  measuring  points  diviilc  tin-  giiging  si'ction 
iiitti  strips.  For  each  strip  or  pair  of  .strii>s  the  miun  vi-locily,  nn-a, 
avid  tli^chai^^i  are  determined  indepenilcnlly,  so  tluit  condiliotis  exist- 
ini:  in  one  part  "f  the  stream  may  ni)t  he  e.xteudeil  to  purls  when-  tliey 
.\.>  ii'tt  a[)ply. 


Tlnv   Ias;„       f     e  I     1      f  I 

"fi  n        r  1  Lso—      h  1 1    1  i 

n       n     [  rnc  I  al        It  1 1    i        I 
1    1     1       ^  -c  irve   0         1     S  1 

I'lllic  vertical  velocity-curve  indlicjil  n  sci 
"""lULs  an'  ma<le  in  each  vertical  al  ii'guliir  ini 
"  I  f'liu  apart.  By  plottinj;  Ilicsi-  vclociiic: 
"'■P'lis  as  onhnates,  and  drawing  a  smuoi  li  en 
I  P<''n(s.  the  vertical  vel<M-ity-ciirv<-  is  .level.. | 
^'pliicQliy  the  magnitude  and  (■liiui;:es  in 
r'P  to  the  bottom  of  the  .«trciiin. 


I'sof  veloeiiv  delermi- 

■iTJil-.  u~milivrr..mO..-, 
■A-'  al»ciss)is  i.ii.l  Iheir 
,e  iim.iriir  liie  n-iultinu' 
i\.  Tliis  curve  .-li.uvs 
.■el..rilv  rr.,m  llii-  sur- 
.Tticul 


""'eii  ohtained  hv  <lividing  the  area  l..,u».led  l.v  lliis  v.-iocitv-. 

^"":'its  axis  hy  the  depth.     On  a--. il  •>(  tlie  leni;tli  ..f  lini 

jl'^O'd  to  make  a  complete   mcasiiremeiil    l>y  litis  inctlm.i  its  i 

""U'd  to  the  determination  of  e.ieMicicnt."i  fur  |)urposes  of  con: 

'^  and  to  measurements  under  ice. 
iiB  2(H—07 — 2 
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In  the  second  multiple-point  method  the  meter  is  held  successi 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assu 
tion  that  the  vertical  velocity-curve  is  a  common  parabola  with  h 
zontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  de 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  obsei 
tions  under  a  wide  range  of  conditions  show  that  this  second  multi] 
point  method  gives  the  mean  velocity  very  closely  for  open-wa 
conditions,  and  moreover  the  indications  are  that  it  holds  nearly 
well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-dep 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  a 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  t 
velocity,  4  times  the  mid-depth  velocity,  and  the  bottom  veloci 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  dep 

The  single-point  method  consists  in  holding  the  meter  either  at  1 
depth  of  the  thread  of  mean  velocity  or  at  an  arbitrary  depth 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  det 
mined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  I 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  to 
depth.  In  general  practice  the  thread  of  mean  velocity  is  considei 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of  1 
measurements.  A  large  number  of  vertical  velocity-curve  measu 
ments,  taken  on  many  streams  and  under  varying  conditions,  sli 
that  the  average  coefficient  for  reducing  the  velocity  obtained  at 
depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  n* 
the  surface,  usually  1  foot  below,  or  low  enough  to  be.  out  of  the  eff 
of  the  wind  or  other  disturbing  influences.  This  is  known  as  the  si 
surface  method.  The  coefficient  for  reducing  the  velocity  taken 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0. 
depending  upon  the  stage,  velocity,  and  channel  conditions.  1 
higher  the  stage  the  larger  the  coefficient.  This  method  is  specif 
adapted  for  flood  measurements  or  when  the  velocity  is  so  great  t 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  a 
slow,  uniform  si>eed  from  the  surface  to  the  bottom  and  back  agair 
the  surface  and  noting  the  number  of  revolutions  and  the  time  tal 
in  the  operation.  This  method  has  the  advantage  that  the  velo( 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a  ch 
on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocitj^  method  of  del 
rnining  the  discharge  of  a  stream,  depends  on  the  stage  of  the  ri^ 
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which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  either  by  using  the  meter  and  cable  or  by  a  special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  diunng  low  water.  These  st^ctions 
serve  to  check  the  soundings  which  are  taken  at  the  tinu>  of  the  nu»as- 
urements,  and  from  them  any  change  which  may  have  taken  ])lace  in 
the  bed  of  the  stream  can  be  detected.  Thev  are  also  of  vahie  in 
obtaining  the  area  for  use  in  computations  of  higli-watcT  measure- 
ments, as  ac»<?urate  soundings  are  hard  to  obtain  at  hi^jh  stages. 

In  computing  the  discharge  measurements  from  the  ol)servod 
velocities  and  depths  at  various  points  of  measurement  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  iig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  s('j)urately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  ure 
the  sums  of  those  for  the  various  strips,  and  the  nuMin  velocity  is 
obtained  by  dividing  the  total  discharge  by  the  total  an^i. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  diilicult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
period  and  also  to  lack  of  definite  information  in  regard  to  \\w  laws  of 
flow  of  water  under  ice.  The  method  now  eniploycMl  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  ])erio(ls  hy  the  0.2 
and  0.8,  and  vertical  velocity-curve  methods,  and  to  kee[)  an  accu- 
rate record  of  the  conditions,  such  as  the  gage  lieight  to  tlie  surface^ 
of  the  water  as  it  rises  in  a  hole  cut  in  tbe  ice,  the  tliiekness  and 
character  of  the  ic^-,  etc.  From  these  data  an  approximate*  estimate* 
of  the  dailv  flow  can  be  made  by  c(mstruetin<;  a  ratiiiix  eurvi*  (reallv 
a  series  of  curves)  similar  to  that  used  for  oj)en  eliannels,  hut  con- 
sidering, in  addition  to  gage  heights  and  discliarjre.  tlie  var\  iii^  thick- 
ness of  ice.  For  information  in  regard  to  (low  nndci-  ice  cover  see 
Water-vSupply  Pai)er  No.  1S7. 

OFFICE    METHODS    OF    (( )M  PITI  \(;    JIlN-oi  I'. 

There  are  two  principal  methods  of  determininix  run-oil'.  de|)eiidin»x 
'•jxm  whether  or  not  the  bed  of  the  stream  i><  ])ermaiient. 

For  stations  of  streams  with  j)ermanent  beds  \\w  first  stej)  in  com- 
puting the  run-off  is  the  construction  of  a  rating  table,  which  shows 
the  discharge  correspcmding  to  any  stage  of  tlu^  stn^am.  This  rating 
t&bJe  is  applied  to  the  record  of  stage  to  determine  th(^  amount  of 
^ater flowing.  The  constniction  of  the  rating  table  depends  upon  the 
^^thod  used  in  measuring  flow'. 

i^^or  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
^^*^ridard  weir  fommla.     The  coeflicients  to  be  used  in  its  application 


14  SURFACE   WATER   SUPPLY,  1906. 

depend  upon  the  type  of  dam  and  other  conditions  near  its  cr 
After  inserting  in  the  weir  formula  the  measured  length  of  crest  i 
assumed  coefficient  the  discharge  is  computed  for  various  heads  i 
the  rating  table  constructed. 

The  data  necessary'  for  the  construction  of  a  rating  table  fo 
velocity-area  station  are  the  results  of  the  discharge  nieasuremei 
which  include  the  record  of  stage  of  the  river  at  the  time  of  nieasi 
ment,  the  area  of  the  cross  section,  the  mean  velocity  of  the  cum 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of 
conditions  at  and  in  the  vicinitv  of  the  station  is  also  nocessarv. 

The  construction  of  the  rating  table  depends  upon  the  follow 
laws  of  flow  for  open  permanent  channels:  (1)  The  discharge*  a 
remain  constant  so  long  as  conditions  at  or  near  the  gaging  stat 
remain  constant.  (2)  The  discharge  ^nll  be  the  same  whenever 
stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  ii 
fall  of  the  stream  be  neglected.  (3)  The  discharge  is  a  function 
and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  us 
gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and  area 
abscissas,  \*'ill  define  curves  which  show  the  discharge,  mean  veloci 
and  area  corresponding  to  any  gage  height.  For  the  development 
these  cur\'es  there  should  be-therefore,  a  sufficient  number  of  dischai 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig 
shows  a  typical  rating  curve  with  its  corresponding  mean-velocity  a 
area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  t 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspoi 
ing  change  in  the  discharge.  Their  curves  are  therefore  const  mot 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  deiinitelv  determined  from  accurate  soui 
ings  extending  to  the  limits  of  high  water.  It  is  always  coiicf 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  upon  the  s 
face  slope,  the  roughness  of  the  bed,  and  the  cross  section  of  i 
stream.  C)f  these  the  slope  is  the  principal  factor.  In  accordai 
with  the  relative  changes  of  these  factors  the  curve  may  be  eithe 
straight  line,  convex  or  concave  toward  either  axis,  or  a  combinat: 
of  the  three.  From  a  careful  study  of  the  conditions  at  any  gag: 
station  the  form  which  the  vertical  velocit v-curve  will  take  can 
predicted,  and  it  may  be  extended  with  reascmable  certainty  to  sta; 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is 
connection  with  the  area  curve  in  locating  errors  in  discharge  me 
urements  and  in  constructing  the  rating  table. 
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The  discharge  curv^e  is  defined  primarily  by  the  measurements  of  dis- 
charge, which  are  studied  and  weighted  in  accordance  with  the  local 
conditions  existing  at  the  time  of  each  measurement.  The  cune 
may,  however,  best  be  located  between  and  beyond  the  measurements 
by  means  of  curves  of  area  and  mean  velocity.  The  discharge  cune 
under  normal  conditions  is  concave  toward  the  horizontal  axis  and 
is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences  be- 
tween successive  discharges  are  then  taken  and  adjusted  according  to 
the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available, 
a  condition  which  seldom  exists  on  streams  of  this  class,  the  dischargee 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations 
of  flow  arc  to  be  other  than  rough  approximations.  For  stations  vdih 
bexls  which  shift  slowly,  or  are  materially  changed  only  during  floods, 
rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  the  discharge  for  intervening  days  obtained  either  by 
interpolation  modified  by  gage  height  or  by  Professor  Stout's  method, 
which  has  been  described  in  full  in  the  Nineteenth  Annual  Report 
of  the  United  States  Geological  Survey,  Part  IV,  p.  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  sliifts  but  slowly. 
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SOUTHERN  ATIANTIC  STATES  DRAINAOKS. 

SAirrEB  RIVER  DRAIKAGK  BA8IX. 

DESCRIPTION   OF   BASIN. 

ntw  River,  which  is  formed  in  the  central  part  of  South  Carolina 
he  junction  of  Congaree  and  Wateree  rivers,  flows  southeast- 
and  enters  the  Atlantic  Ocean  about  10  miles  north  of  Capo 
lain.  It  has  a  total  length  of  about  180  miles  (following  the 
p  of  the  river)  and  drains  an  area  of  about  15,000  square  mih»s. 
a  navigable  stream  for  its  entire  length  and  of  c-ourse  oir(Ts  no 
t unities  for  the  development  of  power. 

teree  River,  the  more  northerly  of  the  two  parent  streams,  rises 
e  eastern  slope  of  the  Blue  Ridge,  in  McDowell  County,  N.  C., 
ows  northeastward  and  then  eastward,  then  bends  abruptly  to 
»utheast  and  flows  in  tliis  general  direction  across  \\w  south  cvn- 
art  of  North  Carolina  and  the  north  central  {)art  of  South  Caro- 
o  its  junction  with  the  Congaiee,  practically  paralleling  Yadkin 
^edee  rivers.  Throughout  its  course  in  North  Carolina,  and  also 
gh  that  part  of  its  course  in  South  Carolina  ab()V(»  the  mouth  of 
ree  Creek  it  is  known  as  Catawba  River.  The  total  length  of  the 
m  is  about  270  miles  in  a  straight  line  and  about  450  miles  when 
e  windings  are  followed. 

e  Wateree  is  navigable  as  far  as  Camden,  but  al)()ve  that  j)oint  t  he 
iso  great  that  navigation  is  impracticable.  In  1S2()  and  foHow- 
ears  the  State  of  South  Carolina  spent  large  sums  in  the  attempt 
nder  the  river  navigable  by  means  of  locks  and  dams.  Sonu» 
and  important  works  were  constructed  at  great  expense,  i)ut  tlie 
rtaking  was  abandoned  before  their  completion.  Linville  juid 
rivers  are  the  principal  tributaries  in  Nortli  Carolina. 
iteree  River  crosses  the  fall  line  almut  5  miles  above  Camden, 
in  rapids  about  5  miles  in  length,  witli  a  total  fall  of  a])ont  ')2 
The  great  falls  of  the  Catawba  are  some  distance  above.  This 
;  largest  power  in  South  Carolina  and  one  of  the  largest  in  the 
lem  States,  the  available  fall  being  17.*>  feet. 
e  average  rainfall  in  the  basin  is  about  50  inches,  the*  annual  total 
ismg  as  the  stream  is  ascend<'d.  The  greatest  recorded  flood 
le  river  was  in  May,  1901,  the  gage  reading  at  the  Kockhill 
•n  being  24.15  feet  and  the  measured  discharge  nearly  151,000 
d-feet,  or  nearly  50  second-feet  j)er  scjuare  mile  from  the  drainage 
above  the  station.  The  great(\st  flood  pn^viously  experienced 
e  stream  was  in  1 865.  Tliis  was  only  2  feet  lower  than  the  flood 
y,  1901,  on  the  lower  part  of  the  river,  but  the  latter  rise  exceeded 
?vious  records  on  the  upper  part  of  the  river  by  iroxvi%\.o  \v>i^^\»* 
minimum  How  recorded  for  the  RockliiU  stalvoivia  Y.'iW^  ^^:Ai\A- 
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feet,  or  about  0.43  second-foot  per  square  mile.  This  occurred  in  Se^ 
tember,  1895  and  1896.  The  maximum  flow  is  about  116  times  t,. 
minimum.  During  1904  the  minimum  flow  was  810  second-feet  at  tfc 
Catawba  station.  This  was  due  to  the  storing  of  water  at  the  new  dan 
near  Rockhill. 

The  Congaree,  the  second  and  more  southerly  of  the  two  streams 
which  by  their  union  form  the  Santee,  is  formed  by  the  junction  of 
Broad  and  Saluda  rivers  between  Lexington  and  Richland  counties, 
S.  C,  whence  it  flows  in  a  general  southeasterly  direction,  but  in  a  veiy 
tortuous  channel,  for  about  60  miles  to  its  junction  with  the  Wateree. 
The  stream  is  navigable  to  Columbia,  the  capital  of  the  State.  There 
it  crosses  the  fall  Une,  giving  rise  to  a  very  fine  wat^r  power,  the  only 
one  on  the  stream,  which  is  being  extensively  used  in  the  manufactur- 
ing enterprises  of  Columbia. 

Broad  River  rises  on  the  eastern  slope  of  the  Blue  Ridge  near  Hick- 
ory Nut  Gap,  in  the  southwestern  part  of  McDowell  County  and  the 
northeastern  part  of  Henderson  County,  N.  C,  and  flows  in  a  general 
southeasterly  direction  across  a  portion  of  south-central  North  Can> 
lina  and  north-central  South  Carolina  to  its  junction  with  the  Saluda 
at  Columbia.  The  length  of  the  river  in  a  straight  line  is  about  1-^ 
miles,  but  is  much  greater  if  the  course  of  the  river  is  followed. 

The  rainfall  of  the  basin  averages  about  51  inches,  of  wliich  abou 
13  inches  fall  in  spring,  the  same  in  summer,  about  10  in  autumn,  ai^ 
about  15  in  winter.  It  is  probable  that  the  precipitation  in  the  regi^^ 
about  the  headwaters  is  much  greater  than  these  amounts  indicate*. 

The  maximum  flood  recorded  at  the  Alston  station  on  this  streai 
25  miles  above  Columbia,  occurred  in  May,  1901,  the  estimated  cli 
charge  being  131,000  second-feet,  equivalent  to  about  28  second-fe 
per  square  mile.  The  minimum  flow  recorded  at  the  same  placo 
1,250  second-feet,  equivalent  to  0.27  second-foot  per  scjujire  mil 
This  occurred  during  October,  1904.  The  maximum  flow  is  theref*) 
about  105  times  the  minimum. 

Saluda  River  is  formed  in  western  South  Carolina  by  the  juncti< 
of  North,  South,  and  Middle  forks  and  flows  southeastward  to  its  jiin 
tion  witli  Broad  River,  the  length  of  the  stream  being  about  1 10  n^il 
in  a  straight  line.  The  three  forks  are  mountain  streams,  and  t 
character  of  the  drainage  basin  is  similar  to  that  of  Broad  River. 

The  average  rainfall  over  tlie  basin  of  the  stream  i«  51  indies,  t 
amount  and  seasonal  distribution  being  similar  to  that  on  the  Bro* 
The  maximum  flood  recorded  at  the  Waterloo  station  on  this  stress* 
occurred  in  February,  1902,  the  rise  being  23  feet  above  low  water  i*' 
the  estimated  discharge  being  about  18,500  second-feet,  equivalent 
about  18  second-feet  per  square  mile.  The  niininumi  discharge  so  i 
recorded  is  200  second-feet,  or  about  0.19  second-foot  per  square  n:»i' 
recurred  during  October,  1^304.  T\ve.  \\\v\>C\\\\wycv  0^\^QW\^J<i 
about  108  times  the  mmiiYiuixi. 
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CATAWBA    RIVER   NEAR   MORGANTOX,  N.  C. 

Hie  original  station  was  established,  in  connection  with  the*  liydro- 
phic  invest io^at ion  of  the  southern  Apalacliian  area,  on  June  H), 
KK  at  wliich  time  a  wire  g;age  was  installed  on  the  highway  hridp' 
the  road  from  Mor<janton  to  Ilartland.  In  May,  \\)i)\y  the  river 
Duorhout  this  part  of  its  course  rose  from  S  to  15  feet  higher  than 
r  before  known  and  the  bridge  and  gage  were  destr()y<Ml.  Th<' 
sent  station  was  established  May  15,  1003,  at  the  bridge  which  was 
It  to  replace  the  one  carried  away  by  the  flood  of  May,  l!)nl .  Tho 
tion  is  1  mile  north  of  Morganton  and  about  200  yards  below  th<» 
uth  of  Upper  Creek.  The  conditions  at  this  station  and  the  bench 
irks  are  <lescribed  in  Water-Supply  Paper  No.  16S,  page  21,  where 
?  pven  also  references  to  publications  that  contain  data  for  previous 
ars. 

I>iichiTij(  iiuasuremt'nts  of  Catawba  RUvr  near  Monjanton,  .V.  C,  hi  lU<if',. 

i.„t,.  Hy.ir«graph.T.  ■  «M,...    ^^,:;l '  ,;,;-;;     ,„';;; 

Firl.  S(i.  1'  It  I'.         Sf ,  .  ft. 

«*nh: Mrirnhynnd  Hall lu)  Ttnt  im  i.jki 

JuTiflx W.  E.  Hall LMi.  I.J_i)  J.'.  I. '.Id 
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Monthly  discharge  of  Catawba  River  near  MorgantoUf  N.  Cyfor  19()rK 

(Draiiuige  area,  758  square  miles.] 


January.. 
February. 

April 

May 

June 


Month. 


Discharge  in  second-foot. 


MaTimiim. 


24,200 
3,080 
4,550 
2,810 
1,780 

16,100 


Minimum. 


1,000 
1,300 
1,180 
1,180 
790 
740 


Mean. 


3,360 
1,730 
1,870 
1,680 
1,180 
2,(i80 


Run-oi! 

Soc.-ft.  per    Ih 
sq.  mile.       ir 


4.43 

2.28 
2.47 
2.  22 
L56 
3.54 


None— Values  are  ratinl  h«  follows:  .lanuary  to  April  and  Jum*.  f?ood;  May,  ♦'xwllrni. 


(^ATAWBA    RIVER    SURVEY. 


In  order  to  point  out  the  |>ower  possibilities  along  (•atawba  K 
a  profile  has  been  prepared  showing  the  fall  between  Hallto^^^l  ] 
Ford,  N.  C,  and  Camden,  S.  C.  In  connection  with  tliis  sii 
notes  showing  tributary  streams  and  other  natural  and  artificia 
tures  along  the  river  are  indicated. 

Sheets  showing  this  profile  may  be  obtained  on  application  1 
Director  of  the  Geological  Survey. 


W^ATEREE    RIVER    NEAR   CAMDEN,  S.  C. 

Camden,  S.  C,  is  on  Wateree  River,  45  miles  above ^ts  mouth 
about  5  miles  below  the  fall  line.  A  station  has  been  maintaino 
the  United  States  Weather  Bureau  since  1891  at  the  toll  bridge  a 
2  miles  west  of  Camden.  The  conditions  at  this  station  and 
bench  marks  are  described  in  Water-Supply  Paper  No.  168,  pag< 
where  are  given  also  references  to  publications  that  contain  dati 
previous  years. 

DLsrhargc  ineasuremeiits  of  WaUrte  Rivrr  luar  Carnden^  S.  C.j  in  1906. 
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March  28 ,  \V.  E.  Hall 
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Ftft.        Sf: 
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8ANTEE  BWER   DRAINAGE   BABIN. 
Daily  tjage  height,  inffti,  of  Watera;  River  near  Camden,  S.  f.,/or  1906. 
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Motilhh/ dudiarge  of  Watrree  River  near  Camden,  S.  C.,fi>r 
IDislnago  ana,  2,AM  aqiun  miles] 

'         Dlacturgeln  wcond-tM'l.         | 


u«^?. : : 


Note.— Volv 


Uln 

.„,.. 

Itata. 

^:LVur' 

e.i« 

ii.ton 

;';.«■ 
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« 

2.<«. 

s.mo 

a« 

r  1906  arp  rated  «"  MInws:  Jsniuiry  tn  October,  pmcl;  Ni>vpinl*r  anil  !>«* 
BROAD    RIVER    (oF  THK    CAROLINAS)    AT    ALSTON,  S.  C. 

This  station  was  established  July  3,  1896,  at  the  Southern  Raih 
bridge  at  Alston,  S.  C,  about  27  miles  above  Columbia.  The  coi 
tions  at  this  station  and  the  bench  marks  are  described  in  Wa 
Supply  Paper  No.  168,  page  28,  where  are  given  also  references 
publications  that  contain  data  for  previous  years. 
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fkil'f  'jfnj'   k'iffht.    in  jWt,    of  Hntofl  River  [of  ihv  ('arollnus)  tit   Alstitn.  S.  ('. 
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VJ.fi 

11.7 

lO  O 

s. .{ 


I  / 


5.8 
5.2 
4.7 
4.  4.> 

4.3 
4.25 


I 


Ff»l>.  I  Mar.  ,    Vpr.     May.    Jiiiio.    July.     .Viij;.     Sopt.      Ort.      Nov.   \hH\ 


n.  5 
9.8 
(i.S 
5.9 
.>.  <i 

5.4 
5.2 
5.7 
5.  7 
S.5 
10.  :< 


.'i    I 


4.25 
4.2 
4.  "25 
4.9 
4.0 

;<.9 

3. 95 
4.2 
4.0.) 
4.1 


3.3 
3.9 

3. 75 : 

2.78  I 

3.3 
5.G 
0.4     ' 

4.3 
3.9 


4.«V5 
4.  (W) 
4.3 
4.15 
4.25 

0.4 
0.0 
5.1 
4. 45 
4.1.-. 


I 


0.1 
5. 3 
5.7 
.1.  ( 
5. 9 

X.5 
7.4 
5.4 
4.9 
5. 3 
5. 9 


5.9 
7.0 
5. 9 
4.K5 

5. 0 

;..  0 

5.1 

9.S 

13.  I 

15.2 


S.  A 
7.3 
(i.O 
1.  2 
»■».  2 

5.  tl 
ti.  •» 
♦'..  2 
5. 9 
(>   i 


•1.4 
5.  2 
5.1 
4.\t 
1.4 

1.3 
4.  15 
4.4 
4.1 

A  «; 

4  2 


5. 0 
4. 4.'! 
1.2 
4  3 

4.25 

4.25 

4.2 

4.25 

;;.  2 


r>.  1 

5.  »• 
4.(. 
4.  45 
4.4 

4.:<5 

4  4 

3.  H 
t  4 
1.45 


li'tfin'f  t*ihh-  ff*r  JiriHid  lilrtr  (of  the  (Mroliwiit)  of  Ahtoii,  N.  ^'..f'tr  I'tnt], 


^iiip>  Dis-  <fHgi^  Di.s- 

hoight.  I  charge.  '    height.      clKirgi' 


2. 70 
2.8H 
2. ««» 

.t!  f If) 
3.10 
3  20 
3. :«) 
3.4*1 
3..V> 
3.  IH) 
3. 70 
3.>a) 
.TW 
4.0i> 
4.  H» 


»S^  c.-ff. 
1.04€> 

-2.  iy^yt^ 

1>.  421> 
•J,  .V»<> 
•->.  770 

3.  l.TO 

3. 7»r> 

4.010 
4.2.'K> 
4,.'jOO 


I 


Fret. 
4.20 
4.30 
4.40 
4.50 
4.(M) 
4.70 
4.W 
4.90 
5.00 
5. 10 
5.2U 
5.30 
5.40 
5.50 

5.m 


Set. -ft. 
4.750 
5.000 
5.250 
5..'i00 
5.750 
6.025 
O.:{00 
0.575 
6.8.T0 
7. 125 
7.400 
7,075 
7.950 
8.225 
8.500 


Fret. 
5.70 
5.»r) 
5.W 
0.00 
li.  20 
0.40 
O.tiO 
O.HO 
7.00 
7.2<) 
7.40 
7.00 
7.81) 
8.00 
8.20 


K,  775 

O.O.'iO 

9.  .32.') 

9,  UN) 

10. 200 

10.  SO) 

11,4(M) 

12.(XI0 

12.  UK) 

13.  -At) 
13,H00 
14.400 
J.).(KJ0 

10..i(N) 


<fMgl' 

hiM^'lit 


Ffft. 

S.  4(1 

h.\i) 

X.X) 

9.()() 

10.()() 

11.01) 

12.00 

13.00 

14.00 

15.(10 

It'.JNI 

17. fM) 

IH. (M» 

19. (Ml 


Si  I  .-/' 
lll.9.'i<) 
17.»ilK» 

IX. '.UK) 

.'ilN» 

32.  MN) 


2.'». 


3»1, 

41 

AU 


.S4M) 
4iM) 

t(Nl 
.'i.H.  SIK) 

U'l.  .■«!») 


s'uTi  -Thriibovo  tiit»l«*  isl>:iaMl  ondisphftr*?pn»!  :KiinMTi«Mi(.<»Tii.nl«-.liiriim  l«.«ii   I'.kh.....  .;.|  \.  v^.   ,  ,|,  :,;,,..i 

twei-npinhtiisVit^  H  f.'et  :in«l  lOfwt. 

Ifoa/hZi/  tlunrhfirtfr  **f  Broofl  Rivrr  (of  the  CnroVmna)  nt  Alstttn,  S.  ( '../*.»/•  !'tn>. 

[Dminngearca.  4,<ilO  Min-irc  iui!i>>.] 


!         I)iwh:irgf   in   s«'<«itnl-f<t  I . 


Month. 


Maxiinuni.    .MinirmiMi.       M 


i-.iM. 


li'n  -  •:,. 
'I'    -fi    \ny       l)ti)t  h 

••<i      IlUii-  l!i    Iflli-.- 


ftauurs'.. 
'•bntiry. 
bich . . . 


is?' 


^ny 

injiist 

IsptenitH^r. 
J^lol)*^... 
•oveml>or . 

l>«*in^*r. 


The  vrar. 


04,U)0  . 

:>.::*) 

r-N,  M*() 

\  i'«\ 

1  7ii 

1.1.000  1 

o.'.IHt 

li.  .««! 

1.  17 

1       ~  ■  • 
1      •  *  * 

4.=).  000 

3,  :.'.<) 

iJ.fX*.' 

•J   l•^) 

;  (»<i 

10.1.01) 

4.100 

(..  .'rt  1) 

1     IJ 

1    .'>^ 

10.  SU) 

1.010 

4.  Tim 

1  oj 

1.  IS 

24,  S<K)  , 

3..VJ) 

^.  MM 

1    '.»_' 

J  11 

17.300  . 

2.2.'iO 

7.s.*"ii  . 

1.71 

I .  '.'7 

.V).  \AM) 

4.;N) 

ll.'.fii' 

'..  17 

.>.  M. 

27. tin) 

1..N) 

lll,'.«(NI 

'}  ..'.(■ 

■J.ta 

2;;.  .'.oo 

:{.;u» 

^.271) 

1    7'» 

.'  IM. 

<Ki)'/i) 

2..V.«i 

1.  V-o 

1   1).'. 

1    17 

9. 1)00 

2.^><) 

.*)   I'lit 

i.  l.i 

1  :;o 

♦  ..  VV) 


l.'.»l() 


U.  120 


1    '.K 


■_'•'.  '.iJ 


NoTF..-  A'al"**?'ftr«»  mte<l  as  follows:  .luniiary  to  M:irrli  !in<l  .liin«' td  Sci>ti'nil>('r.('\««'!I«>iit ;   .\|iril.  May. 
knd  <.>ct<»U:r  to  D«'«nl>cr.  good. 

HKO.VI)    KIVKR    SriiVKY. 

In  order  to  show  the  power  possibilities  al()n<r  Broad  River  a  profile 
lias  heen  conipiled  from  data  collected  by  tin*  army  (Mi<^ineers  showinti: 
the  fall  of  the  river  between  Columbia,  S.  C,  and  Green  River,  N.  (\ 

Sheets  showijagr  this  profile  may  be  obtained  upon  app\YC%i\.\o\i\»  \Jsia 
"Director  of  the  Geological  Survey, 
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MISCELLANEOUS   MEASUREMEyTS   IN   SANTEE   RIVER   DRAINAGE  BAg^ 

The  following  is  a  list  of  miscellaneous  discharge  ineasuremeit^ 
made  in  San  tee  River  drainage  basin  during  1906: 

John  River  near  Marganton,  N.  C. — ^Measurements  were  made  v 
the  highway  bridge  on  the  Lenoir  road«  about  3  miles  from  MoibmH 
ton,  N.  C.  The  bench  mark  is  the  upper  edge  of  the  end  of  afadp 
extending  from  the  floor  beam  to  a  brace  at  the  downstream  end  fl)f 
the  second  floor  beam  from  the  left  pier,  32  feet  from  the  left  end  d 
the  main  span:  elevation,  30  feet  above  the  datum  of  the  assume^ 
gage. 


March  2:  Width,  63  feet;  area,  1S2  square  feet;  gage  height,  1.80  feet;  discharge, 
eecond-feet. 

June  18:  Width,  70  feet;  area,  310  square  feet;  gage  height,  3.67  feet;  discharge,  1,5S 
second-feet. 

Green  River  near  Flat  Rock,  N.  C. — Measurements  were  made  at  i 
single  50-foot  span  wagon  bridge,  3  J  miles  northeast  of  Flat  Rock,  N.  C 
and  about  the  same  distance  downstream  from  the  crossing  of  tb 
Southern  Railway.  The  bench  mark  is  the  top  of  the  drowstrean 
end  of  the  first  floor  beam  from  the  left  end  of  the  bridge ;  elevati<Hi 
16  feet  above  the  datum  of  the  assumed  gage. 

June  13:  Width,  45  feet;  area,  184  square  feet;  gage  height,  3.30  feet;  dischar^ge,  65 
second-feet . 

September  14 :  Width,  45  iwt ;  area,  125  square  feet;  gage  height,  1 .  14  fet»t ;  di^^haigf 
158  second-feet . 

SAVAXNAII    KIVKU   T>UAIXA<;K   BASIN. 

DESCRIPTION    OF    BASIN. 

Savannali  River  is  formed  by  the  junction  of  Tugaloo  and  StMieca 
rivers,  which  unite  about  100  miles  above  Augusta,  Ga.     It  flows  in 
a  southeasterly  direction,  forming  the  boundarj' between  Georgia  and: 
South  Carolina,  and  empties  into  the  Atlantic  Ocean  near  Savannahi 
Ga.     It  is  navigable  to  Augusta,  which  is  at  the  fall  line. 

Seneca  River  is  formed  by  the  junction  of  Little  and  Keowee  river, 
about  5  miles  northeast  of  Seneca,  S.  C.     Both  of  these  tributaries: 
rise  in  the  Blue*  Ridge  in  North  Carolina  and  the  northwestern  part  of 
South  Carolina. 

Tugaloo  River  is  formed  by  the  junction  of  Chattooga  and  Tallulah 
rivers,  which  join  at  the  west  comer  of  Oconee  County,  S.  C.  It  flows 
in  a  southeasterly  direction,  and  is  a  part  of  the  boundary'  between 
Georgia  and  South  Carolina.  Cliattooga  River  rises  in  Jackson 
County,  N.  C,  and  flows  in  a  southwesterly  direction  along  the 
boundary"  between  Georgia  and  South  Carolina.  Tallulah  River  rises 
in  Macon  County,  X.  C,  and  the  northwestern  part  of  Rabun  County, 
£ow3  in  a  southeasterly  directvoii.    P^uxts  of  its  course  are  cut 
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dirough  solid  rock  for  hundreds  of  feet,  forming  canyons  ami  steep 
bluffs.  Throughout  its  entire  length  the  fall  is  verj'  great,  and  at 
'  Tallulah  Falls  the  stream  drops  more  than  500  feet  in  a  short  distance. 
Broad  River  joins  the  Savannah  at  the  southeast  corner  of  Klbert 
Countv,  Ga.  It  rises  in  Habersham  and  Bank  counties  and  (lows 
in  a  southeasterly  direction  to  the  southeast  comer  of  Madison 
County,  Ga.,  where  South  Fork  joins  it.  Thence  it  flows  east  to 
Savannah  River.  Its  drainage  is  from  a  rolling  country,  and  there 
is  a  considerable  amount  of  fall  at  various  points.  At  Anthony 
Shoals  the  fall  is  more  than  50  feet  in  a  short  distanco.  Above 
Augusta,  Ga.,  there  is  much  fall,  which  can  l)e  developed  for  water 
power.  With  exception  of  the  large  plant  at  Augusta,  very  little  of 
this  is  being  used. 

TALLULAH  RIVER  AT  TALLULAH  FALLS,  GA. 

This  station  was  originally  established  August  20,  1000,  and  nn.ords 
of  ^age  heights  were  obtained  until  October  19,  1000.  The  record 
was  resumed  January  18,  1901,  and  maintained  until  Deccinhcr  .'M, 
1901.  The  station  was  reestablished  July  10,  1004,  wIkmi  hcnch 
marks  were  determined  and  regular  gage  readings  begun.  The*  st  ut  i(  m 
is  lt>cated  at  the  wagon  bridge  about  one-fourth  mile  above  th(»  fails 
and  about  the  same  distance  from  the  village  of  Tallulah  Falls,  Ga. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  168,  page  35,  and  in  Water-Siipply  Paper 
Xo.  107,  where  are  given  also  the  data  for  previous  years. 

Dinvhanjr.  inaisurenicnU  of  Tallulah  liwer  at  Talluhih  Falls,  (in.,  m  /">',. 

»='"••       ■  iiy,imBr»ph..r.  wi.i.i,.    ^^.[v',,;;'    ;;^:^      ,,',;,';-.,. 

JaimAiy-il '  W.  E.  Hull '•.  v.i  .;.  j..  \,vjn 

F*bniar\-  14 M.  K.  Hall  ".'•  jj..  i  v.>  -.77 

JuDe27.'. ■  W.  E.  Hjill id  los  I  .Vi  11-. 

July  2t' «lo Ml  I.;  I  J  J«i  7ss 

S*rpt<'UiJ«er 2s «lo •-".  m'i  .i  ^1   '  '-'.ntn 

Sepi'-niU'r::^ «lo "^t  •-'»!  :.'.'»'  i.  i.'.n 

Septum  ■••rJ^* <lo '-o  '-'M  .')..•.'  4..U0 

DwvTO NT ;«....    F.  A.  Murray 71  v«:.  j  jj  .'..do 

Dm'xntvrSl do 71  '.^'^  1  i-'  '  -'.  un 

hoily  gafje  hc'ujhl ^  iafeity  of  Tnlhilnh  lUirr  nf  Tnlhilnh  Falls,  (ia.,  for  I'fnr,. 


I 


I 


Diiy,  Jan.   I  Feb.  Mar,  1  Apr.  Miiy.  '  hirn-.     July.  Aiiir.     Srj»i.      (>rt.      Sow     Dec. 

1  1.0  '  2.3  '  1.7  I  2.<i  2.0  1.4  \  A  2.')  A.:  \\  2.  A  2.1 

0 1.51  2.2  1  1.7  I  2.  li  2.«)  2.0  l.:{  2.4  ;{.  4  '.0  2.2  2.1 

3 7.0  j  2.2  I  1.8  ;  2.5  l.t»  ,  l.s  1.4  2. .{  2.  H  0.4  22,  2.0 

4 4.5'  2.3  1.8  2  5  1.0  1.7  1. 1»  3.2  2  7  4  3  2  2  20 

^r.' .'.'/.'.'.'.'. ....  3.0  I  2. 2  I  18|  2.4  HI  1.7  1.5  2  8  2  7  4.1  22,  2  0 

fi  2.5  I  2.2  I  1.7  1  2. 2  2.0  l.il  1.4  2.4  2.  li  4.0  2. 2  ^  2.7 

- Z2I  2.2,  1.7  I  2.2  2.2  l.«i  1.5  2.5  .3.4,  4.0  2.1,  2.1 

K 2.11  2.2  1.9  I  2.2  2.1  1.5  1.5  2.2  2.0,  3.8  2.1,  2.0 

o ;;;;  2.0,  2.11  1.91  2.3  2.0,  1.4  is  2.0  2.2 ;  3.4,  2.1,  2.0 

10 ;  2.0)  Zl  I  1.8]  2.3:  2.0  I  1.4  1      1.4;  1.9,      ^%  \     ^.^\     1A  \     ^.^ 
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Daily  gage  height,  in  feet,  of  Tallulah  River  at  Tallulah  Falls,  Ga.Jor  i.</06— Cont'd    - 
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3.7! 

2-W  1 

3.0 

SL^ 

22 

3.8 

1.0 

2.5 

2.0 

1.5 

1.6 

2.6 

3.7 

3.6  1 

2.H  . 

2-8 

ri 

23 

4.7 

1.7 

2.5 

2.0 

1.4 

1.5 

2.4 

2.9 

3.5  1 

2.7 

2.6 

11. 

24 

3.4 

1.7 

2.5 

1.9 

1.4 

1.9 

2.8 

2.4 

3.2 

2. 0 

2.4 

^t'' 

2h 

2.9 

1.7 

2.4 

1.9 

1.4 

1.8 

2.3 

2.3 

2.0  1 

2.5 

2.4 

%!' 

2ii 

2.9 

1.7 

2.5 

1.9 

1.5 

1.8 

2.3 

2.2 

2.9 

2.5 

2.3 

X9 

27 

2.8 

1.9 

2.6 

2.0 

2.2 

1.7 

2.1 

2.2 

2.5 

2.4 

2.3 

21V 

28 

2.8 

1.8 

2.6 

2.0 

1.9 

1.9 

2.8 

2.2 

2.8 

2.4 

2. 2 

11' 

29 

2.5 

2.7 

2.1 

1.7 

2.6 

2.1 

3.2 

4.4 

2.4 

2.  2 

2S 

30 

2.4 

3.4 

2.1 

1.6 

1.4 

2.5 

8.0 

5.4 

2.4 

2.1 

U 

31 

2.3 

2.8 

1.6 

******* 

2.4 

4-1 

, 

2.4  1. 

&0 

Rating  table  for  Tallulah  River  at  Tallulah  Falls,  Ga.,  for  1906. 


Gage 
height- 

Dis- 
chain^. 

Scc.-ft. 
355 

Gage 
hei^t. 

Feet. 

Dis- 
charge. , 

Gage 
hei^t. 

Feet. 

Dis- 
charge. 

Sec-It. 
1,600 

(tage 
height. 

■     Feft. 

I>i9- 
chargr. 

1 

Fed. 

Sec.-fl.   \ 
860    ' 

Sec.-ft. 

1.30    i 

2.30 

3.30 

4.60 

S.rtX) 

1.40 

395 

2.40 

930    1 

3.40 

1.690 

4.80 

3, 260 

1        1.50 

435 

2.50 

1.000    ' 

3.50 

1,780 

."i.OO 

3.  KV\ 

l.tiO 

480 

2.60 

1.070 

3.60 

1,880 

.■i.liO 

3.810 

1.70 

525 

2.70 

1.140    1 

3.70 

1.980 

5.40 

4.110 

'         1.80     ' 

575 

2.80 

1.21'^ 

3.80 

2.080 

5.li0 

4.410 

1         1.90 

(>30 

2.90 

1.280     1 

3.90 

2,180 

.5.80 

4.7;« 

2.00     1 

685 

3.00 

1.3«iO 

4.00 

2.290 

6.00 

.'».  0<10 

1        2. 10 

74t) 

3.10 

1.440     , 

4.20 

2.510 

7.00 

(i.«^;i(» 

2.20         ; 

1 

800 

3.20 

l.-ViO 

4.40 

2.750 

1        8.00 

O.fXX) 

XoTK.  -Tho  ubovo  tublol.s  lui.'»«\l  on  discharge  moa.sun?nn*ut.H  madc!  during  11*>4-11HN'»  tmd  i>  wi  U  de- 
fined Ik.'1o\v  gagj'  height  (>  f<M't. 

Monthly  discharge  of  TaUuhih  Riirr  at  Tallulah  Falls,  Ga.,  for  J!f06. 

(Drainage  Hn>a,  191  square  miles.] 

Uun-ofT. 


Month. 


Di.schargo  in  .second-feet 
Maximum.  Minimum 


Mean.    |Soc-ft.  per   Depth  in 
sq.  niilo.        iTU'hHs. 


January.. 
February, 

March 

-\pril 


May 

.Illlie 

.Inly 

.\.iiK<J?<t 

Sept^'njInT. 
Octolx'r... 
NovemlHT. 
Dec«MnlH'r. 


The  vear. 


6,930 
860 
:i,  l.'tO 
1.210 
800 
1.210 
:i,  l.iO 
9,000 
4,110 
4,110 
3,. 390 
'A,5W 

9,000 


435 

1,250 

480 

640 

525 

974 

(i.30 

816 

395 

552 

.195 

627 

355 

962 

355 

1,350 

685 

1,450 

ft-M) 

1,670 

(i85 

946 

685 

928 

6.54 

\           7.54 

3. 35 

'           .149 

5.  10 

588 

4.27 

476 

2.89 

3.33 

3.28 

.1.66 

5. 04 

5.81 

7.07 

S.15 

7.59 

S.I7 

8-74 

10.  OS 

4-95 

5.52 

4.m 

5.60 

:)55  ,    1,010 


5.31 


7-2.  y 


Note.     Viilui'.s  for  l««Mi  ure  exc<'Ilent. 
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TUGAIXK)   RIVER   NEAR   MADISON,    S.    C. 

lis  Station  was  originally  establishedJuly  19,  181)8,  at  Cooks  Ferry, 
was  discontinued  December  31,  1901,  when  the  ferry  was  moved, 
ras  reestablished  July  7,  1903,  at  Ilolcombs  Fern-,  1  mile  west  of 
lison,  S.  C,  and  900  feet  below  the  Southern  Railway  bridge. 
!  station  is  about  IJ  miles  above  the  point  where  the  old  station 
located.  Tlie  conditions  at  this  station  an<l  the  bench  marks 
lescribe<l  in  Water-Supply  Paper  No.  IfiS,  pa^e  3S,  wIhtc  are 
I  also  reference's  to  publications  that  contain  data  for  previous 


Digrharge  vifosurenunu  of  Tu4faloo  River  near  Afar/wo/i,  S.  f '.,  in  VJOfi. 


tp. 

Ilydrographer. 

Feet.     1     Sq.  ft. 

(iaK(? 
hH^ht 

Ffft. 

.      el 

DlH- 

mrpi*. 

i 

'fC.-ft. 

'  M.R. 

Uall... 

••••■•>«• 

15*1  1 

.W 

1          3. 45 

1,.3:«) 

W.  E. 

1 

Hall... 



Hi)  , 

i 

ii.34 

a«w 

1 

1,410 

Daily 
>•• 

gage  height,  i 

nfeetj 
Mar. 

a6 

of  Tui 

Apr. 

—  -   _ 

jaloo  River  nit 

May.     Juno.  ,  .] 

~  4  45  1    a  25  i 

ir  yfadinon 

Illy.    Aug. 
a  2          7.3 

,f(H-  lU(Ki. 

Oct.       .N(n-. 
14.  4        '..  2 

• 
Jan. 

Feb. 

I><v. 

"     .       1 
a45 

5.2 

4.  (> 

aas 

5.0 

as 

&0- 

415, 

3.5    , 

ao 

<10 

;   «i.s 

11.2 

:•.  1 

4. :».-. 

la  4 

4.85 

4.25 

5.6 

405  1 

a  65 

ai 

'     a  2* 

'     a  3     ■ 

i:..  4 

.'».  0 

4.:. 

18.0 

4.75 

<16 

5.4 

435  1 

45 

4  0 

<U) 

•  i.  0 

11.0 

4.  0.". 

4.  »:. 

i   ao 

4.()5 

5.0 

5.2 

405  1 

a7 

a  7 

1 

•i.4 

11.  1 

4. '.» 

4.  3o 

'     G.2 

4.55 

4.55 

5l2 

a95  . 

a? 

a  3 

1       .'i.  4 

.'».  s 

11.2 

4.  V. 

4.  .{ 

5.4 

4.55 

4.25 

5.0 

435 

a  a'>  1 

a  75 

.'•..4 

?♦.  4 

10.  «,  , 

•'».  2 

4.  S 

5.0 

4.4 

4.85 

4.85 

405 

a  25 

ao 

1          .K  0 

7.3 

O.J. 

*i.  f 

4.3 

1     5.2 

4.35 

4.65 

4.S 

a9 

a  15 

4  6 

4.7 

.1.    t 

s.  s 

4.  »i.'. 

4.3 

4. 75 

4.25 

4.35 

5.6 

a  75 

3  3 

ati 

,      4.  r, 

.'l.  ."» 

^.  1 

t.  ti 

4.  J 

4. 3;-> 

4.15 

4.15 

4.85 

a  75 

42 

3  3 

4.4 

.').  2 

S.  0 

4.    »! 

7.  1 

5.2 

4.25 

4.05  1 

4.7 

a  7 

a4 

as 

4.2 

S.  0 

( .   < 

4.  .V» 

:..  1 

4.85 

4.3 

a95 

4.6 

a  65 

5.8 

a  liTt 

I.  2 

*•.  2 

7.4 

4.  ■) 

.     4.7 

4H5 

4:15 

a95  ' 

4.55 

a6  , 

a  9 

3  2 

4.  s 

.'>.  t. 

'.•.  2 

4.4 

4.  ». 

4.fi5 

4.a<s 

12.2 

7.2 

ass 

5.2        1 

1. .) 

7.2 

.'».  3 

7.-0 

4.  »i 

4.4:. 

4  85 

a95 

1.  i 

5.8 

a45 

(12 

<».  3 

'       7.2 

.').  1 

KO 

4.  ."> 

4.  3 

4.55 

ass 

5.6    ' 

5.2 

a4 

5.4 

S,  3 

:>.  4 

4.  '•.-, 

<•.  7 

4.  .< 

:.. '.» 

'     4.35 

as 

5.0 

4.95 

aa-> 

4.7        1 

2.'.» 

'     12.  7 

;».  2 

'i.  u 

0.  7 

.     7.4 

4.35 

a  75 

1L2 

4.75 

a2.'i 

4.  1". 

7. '.» 

7.  1 

Hi.  2 

s.  7 

11.:. 

."..  4 

4. 15 

a  75 

9lO 

4.er} 

as 

4.0 

7.4 

7.  li 

M.  0 

7.  1 

s.  4 

.'>.  •> 

4.05 

ass 

tL8 

4.55 

a2 

a  7.> 

7.  »i 

'       •-..  1 

'.«.  .'. 

<«.  7 

«'..  <j 

:..  3 

ia2 

4.35 

ao 

4.45 

3  3 

a  "m 

»■>. .') 

•i.  1 

^.  ^ 

•1.  4 

«..  .3 

:•.  2 

'  18.0 

a95 

5.6 

4.4 

a2.'> 

a  4 

.'•.  \i 

•  i.  «i 

s.  I 

♦1.  3 

:..  s 

4.  S 

'     9.0 

ass 

5.2 

4  25 

a  15 

a  7 

•1.  s 

»i.  r. 

7.  7 

<•..  1 

.'i.  :> 

4.  r, 

^     7.2 

as 

5.0 

4  25 

a  I 

aei 

:>.  4 

.'..  s 

7.4 

r..  0 

:..  2 

4.4 

as 

a7 

4.95 

415 

a  45 

a  ::> 

.-,.  1 

:». ». 

7.3 

.'..  s 

:..  1 

4.  3.-. 

:     6.8 

a? 

4.95 

4  15 

5.5 

A.  4     , 

4.  s 

«..  1 

♦i. «» 

■'».  7 

.-».  0 

4.3 

6.6 
:     &2 

5.8 
i     5.  ft 

t— 07- 

aes 
—3 

5.2 
5.8 
8.9 

a4 

4  4') 
4  2.S 

485 

au 
as   ' 
a:.   ' 
a  3.-, 

a  3 
aa'i  , 
ai: 

r..  4 

4. '.> 

:..  '.* 

7.3 

.'..  2 

.'..  2 

l«i.  S 

11.4 

7.3 
11.:.    , 

10.  (1 

.'..4  • 

.'..3     . 

1 

4.  S 
4.7 

4..', 

,      4.S 

,    4.»; 

.   i:.. :. 

IRR  20< 

i 

8UBFACE   WATEE   SUPPLY,  1006. 
Rating  tabu  for  Tugaloo  Rivanrar  MwHamn,  S.  C./or  1906. 


Din- 

A%. 

Di*-      i 

«. 

Dls- 

« 

*"^;- 

r-i 

^i'-;A' 

Fttl. 

Tr^- 

;■«<. 

%.if, 

4.00 

^,flin 

^S 

NuTE.— The  •bo\-e  tablo  Is  ba»d  an  e]tvea  dlacharss  meuumiiKnta  maOr  during  inK- 
dedned  hrlowgaSF  hs[gbt41(<rt.  Above  gage  belgblGJIcPltbentlng curve  la  s  tungent, 
being  100  per  tanlh. 

Monthly  (Htdiarge  of  Tugaloo  River  near  Uaditon,  S.  C.,/or  1!>0I 


DlKharge 

n»«=oni 

-(net. 

Run-off. 

15,300 

a 

4,640 

2.100 
4.2M 

M,800 

iiiieoa 
uisoo 

nlmuin.      Uoan. 

L380 

l,K» 

i;mo 

2.iS0 

3,2W 

ilsso 
2!  am 

tat 

497 
ILKI 

Thoy™- 

1«,900| 

I.ONO 

3,230 

KA,, 

r.  Mairli,  uid  July  (o  Hix^rml 


SAVANNAH    RIVER    AT    W(X>DLAWS,    S.    f. 

This  station  was  established  November  9,  1905.  It  is  iocati' 
the  Charleston  and  Western  CaroHnii  Railway  bridge,  1,000  feet  1 
the  depot  at  Woodlnwn,  S.  C,  17  miles  above  Augusta,  Ga.,  ani 
miles  above  the  Augusta  water-power  dam.  The  conditions  at 
station  and  the  bench  marks  are  described  in  Water-Supply  P. 
No.  16S,  page  40. 


I>iirhary  viens'ii' 

menu 
Hy 

:/ Sarattnah  RiriT 

at  ir™>(fiau7i 

i  Width,  i 

'      F,«.     > 

ll-remi.: '  M.  It.  Hull 

.'«,■ 

fKi'.S' ;!"■- 

■*?> 

OrtnW.10 

0 

idlh. 

i^oS' 

.a. 

J. 

■vu\ 

s. 

417 

2.300  1 

:-» 

1.310 

i30 

SAVANNAH    BIVEB    DBAINAOE    BASIN. 
DaUigagflirighl,  in/ret,ofSavan7uA  River  at  Woodlawn,  S.  ('..for 
June.  I  July. 


,13 
i.3 

IB.  7 

h 

'11 

:::::: 

fi.2 
t. 
7. 

S. 

11.3    I    iA 


If  M 1 1! ! 


Rirrr  at  Woodlaan.  S.  r.,f„r  I'M, 


lirlgnt.  I  chante.       hrU^t.  |  chsri^n.  ;.  height,  i  ctiirR*'.       lulMltt. 
See.-fl.   li      Frrl.     \   Srr-.-fl.   \     Frrl. 

a.™   '       h-fft       m.i«i   I,      sw 


»  t«et.    Above  gssv  h 
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VAXES  SCVFIX,  1906. 


jr  *i 


,  5.  C.,far  190&-6. 


Msm.*^ 


1 


sriBMmiiil- 

Mean. 

3.S30 
15.900 

23.400 

ia300 

18.900 

10.500 

8.210 

I2,(m 

16.100 

14.400 

16,500 

16.000 

9.030 

9,780 

Sec. 

Run- 

-ft.  per 
mile. 

0.579 
•2.41 

3.:»5 
1.56 
2.8<^ 
1.59 
1.24 
1.91 
144 
118 
150 
142 
1.37 
1.48 

off. 

3.30 

3».5» 
H.5» 

a».a» 

33LiW 

Depth  is 

F-ersarr . .    . 

is?.;.:... 

Jwit 

JntT 

3.000 
3.7» 

7.50) 
7.2D 
7.0» 
5.700 
5.  SO 
5.740 
8.170 
8.170 
8.«0 
7.S«> 
7.2» 

aff 
in 

i« 

10 
3.S 

in 

Lfl 
2.0 

11 

SwMD 

3».aB0 

<kMB 

in 
m 

XoTwaber 

.  . aiMo 

L8 

Dveembvr 

. l&NB 

m 

TbeT^r.. 

72.000 

5.2» 

13,800 

109 

&« 

Xo'ra.-VA^a»  f-.-T  I*i5  *=-i  !«*<  *r»  euipDrat. 


SAVANNAH    RIVER    AT   AUOUSTA,  GA. 

Observations  of  river  heights  have  been  maintained  since  1875  by 
the  city  of  Augusta.  Ga..  at  the  city  highway  bridge.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Watff- 
Supply  Paper  Xo.  168.  page  41.  and  in  Water-Supply  Paper  No.  197, 
where  are  given  also  data  for  previous  years, 

Di$char^€  mfOf'tremrnts  of  Sarannah  Rirer  at  Augusta,  Ga.,  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


March  8 M.  R.  Hall 

-\prii27 do 

August  20 do 

OclotKTJQ do 


Jt. 

Sq.fi. 

561 

4,140 

SISO 

3.880 

570 

6,500 

557 

3,840 

i 

Gage        Dit- 
height.  !  cbtrp- 

Fret.       8ec.4. 
9.42         «.•■ 

13.92  i      39.; 
9.44'       ».• 


Daily  (jn(j«-  hujht.  in  feet,  of  Savannah  River  at  Augtista,  Ga.,  for  1906. 


Duv. 


Jan.      Fe»».      Mar.      .\pr.     May.    June.    July.  ,  AOg.     Sept.  !   Oct.     Nov.   D* 


1 11.2  12.4 

2 10.4  11.  ft 

3 9.  ft  11.2 

4 2Vy  1  10.  8 

fi 2i».  3  10.  8 

(i 2:j.  0  0.  ft 

7 17.0  10  5 

8 13.  1  10.4 

ft II.  (i  I     12.3 

10 11.  1  :     12.1 

11.                 10  0  iJ.O 

12 12.0  11.0 

13                  15. 8  11.2 

14                1  14.0  11.1 

JA I  11.8  ;     10.0 


8.  ft 
8.8 
8.7 
8.8 
10.9 

10.  I 

ft.  5 

ft.  ft 

10.  4 

15.2 

11.6 

10.  ft 

9.8 

ft.  7 

11.0 


15.6 
13.6 
11.9 
11.2 
11.0 


9.4 
ft.  4 
8.9 
ft.O 
9.7 


8.2 
7.8 
7.6 
9.5 
111 


I. 
11 
10. 
11. 
13. 


8 
7 
7 
0 
7 


10.5 

9.4 

10.5 

11.5 

10.  3 

10.  ft 

ft.  5 

10.5 

10.0 

118 

8.0 

9.7 

10.0 

11.4 

8.1 

14.6 

10.7 

ft.O 

8.0 

17.7 

11.1 

ft.O 

8.0 

13.7 

10.0 

8.8 

ft.  3 

11.5 

10.0 

8.0 

15.4 

9.7 

9.8 

8.5 

21.0 

ft.  ft 

10.7 

8.4 

19.4 

9.1 

19.5 
18  4 
16.4 
13.8 
116 

11.6 

11.8 

10.6 

0.9 

9.3 

89 

8  8 

9.2 

10.8 

11.6 


17.8 
14.6 
111 
10.7 
10.5 

113 

11.7 

10.7 

9.8 

9.8 

9.3 

9.4 

16.9 

14.5 

12.5 


18  4 
18  1 
18  6 
23.2 
215 

19.2 
17.8 

lai 

13.8 
117 


9.S 
9.4 
9.4 
9.0 
9.1 

9.1 
9.1 
9.0 
9.0 
9.0 


110 

88 

11.7 

9.1 

ILO 

9.0 

10.6 

9.0 

10.6 

9.1 

M 

III 
llf 
M 
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Daih  tjagf  height ,  in  feci ^  of  Savannah  River  at  Augusta,  Ga.,for  JUOfi — ContiniU'd. 


I>i»T. 


Jan.     Feb.  |  Mar.  ,  Apr.  |  May.  iJunc.  |  July.    Aug.     Sept.     (K?t.     Nov.    1)«\ 

_  ' _i   _! 


Ml 

11.0  ! 

10. 2  ! 

24.3  1 

12.0 

8.2  , 

23.7 

17.8 

11.2 

10.6 

10.  6 

9.  2 

9.2 

i: 

10  8 

9.6  J 

22.8  - 

11.5 

8.0  , 

24.3 

19.5  ' 

11.4 

9.4 

10.  5 

9.3 

9.  2 

B. 

10.8 

9.5  j 

18  8 

10.5 

8.0 

20.  4 

18.0 

10.6 

11.6 

10.  5 

9.  2 

9.5 

n 

10.1 

9.4 

13.  4  , 

9.8 

&0 

16.0 

20.9  ' 

11.0 

17.9 

11.2 

10  0 

11.1 

». 

«J.  9 

9.3  1 

2&9  ! 

9.0 

7.8 

12.6 

17.9 

13.8 

21.9 

13.5 

14.5 

12.5 

9 

■      9.7 

9.2 

27.2  1 

9.5 

7.8  , 

10.5 

16.  5 

15.2 

22  4 

11.7 

12.7 

13.  5 

a. 

10.0 

10.8  ■ 

21  5  1 

9.4 

7.8 

9.4 

14  0 

14.5 

17.5 

U.O 

U.O 

12.1 

a. 

20. 0 

10. 9  , 

15  6 

9.5 

7.7 

9.1 

13.9 

12.7 

14  1 

10.5 

10.  2 

10.5 

n. 

....     28.  S  . 

10.1  ' 

13.1 

8  9 

7.8 

8.5 

12.9  , 

12.3 

13.4 

10. 0 

9.9 

10.0 

a. 

....     25.1  • 

9.4, 

11.8  ' 

8  8 

8.2  I 

8.6 

13. 3 

10  9 

I.').  9 

9.  9 

9.  5 

9.5 

a 

22  6 

9.3  , 

11.4 

8.8 

80  ' 

9.0 

14.2 

10.  5 

14  2 

9. 9 

9. .'. 

9.5 

r 

24  2! 

9.2  ' 

11.1  [ 

8.8 

10. 5 ; 

8.6 

12.  4 

Il..i 

14  0 

9.  6 

9. ;{ 

9.3 

a. 

.  ...     22  3 

9.0  , 

13.2 

9.1 

13. 3  j 

8  7 

10.  6 

12  2 

12  7 

9.  5 

9.2 

9.  3 

a. 

18  8 

14  4 

10.6 

11.2; 

8  0 

11.1 

14  H 

12  7 

9.  5 

9.  2 

9.  6 

a. 

15  »i 

1 

13  7 

10.2 

9.2 

7.9 

11.9 

14  .S 

l.VO 

9.4 

9.  1 

10  0 

B 

13.  G 

15.2 

8(i'. 

19.  S  , 

16.  (• 

9.4 

10.  2 

1 

1 

1 

Xi>Ti:.-Th«'se  gage  heights  are  the  mean  of  four  readings  iM»r  day. 

Ratiivg  tabic  for  Savannah  Rim  at  Angimta,  (ra.,  for  V.KHl. 


Gage 
height. 

I)ij»- 
chargG. 



he^. 

Dla- 
chaige. 

(jagu 
height. 

Di.s- 
'  oharg*'. 

fJagi" 
InMght. 

Dis- 
churgr. 

Feet. 

Stc.-ft. 

Feet. 

Sec  -ft. 

Frrf. 

Sec.-ft. 

F(rt. 

Sec.-ft. 

7.60 

5.100 

9.30 

8,040 

11. UO 

11.81K) 

16.  (X) 

•25. 900 

7.70 

5.250 

9.40 

8,250 

11.20 

12. 2ti0 

17.00 

•I.i.  4<H) 

7.80 

5.400 

9.50 

8.400 

11.40 

12.740 

l.s.OO 

;«.2oo 

7.«« 

5.560 

9.tX) 

8.670 

11.60 

13.  -220 

19.00 

;{7.:ajo 

s.no 

5,720    ; 

9.70 

8.890 

11. MT) 

1.3.700 

20.00 

41.700 

8.10 

5.880    , 

9.80 

9. 110 

12.00 

14.200 

21.0(1 

ir,.  4(K) 

8.20 

6.040    ' 

9.90 

9.330 

12. -20 

14.70r) 

22.00 

.■.1..VK) 

8.30 

6,210    ' 

10.00 

9.550     ' 

12.40 

15. 220 

2:m)o 

.'•7.000 

H.40 

0.380    , 

10.10 

9.770     ' 

12.60 

15. 740 

24.00 

62.  ««00 

8.50 

e.s.-io 

10.20 

9.000     1 

12.80 

16.2«iO 

2.').  00 

»^.>.0(W> 

8.60 

6.730    ' 

10.30 

10.210     ' 

1.3.00 

'     16.800 

2»i.00 

7.*).  .VX) 

8.70 

6.900    1 

10.40 

10.430     ' 

13. 20 

17.340 

27.00 

.s2.:ioo 

8.80 

7,080    , 

10.50 

10.650 

13.40 

'     17.'.»00 

2S.0O 

sw.nn) 

8.90 

7.260    , 

lO.flO 

10.880     ! 

13.  U) 

;     IX. 460 

2«».00 

'.J7.(MtO 

9.00 

7.450 

10.70 

11.110     1 

13.  HO 

19.  02'» 

:«).oo 

!().'>.  (MM) 

9.10 

7.640    ' 

10.80 

11,340 

14.00 

19.  UK) 

9.20 

7,840    1 

10.90 

11,570     , 

15.00 

22.«i.'iO 

' 

1 

.       

•Vote.  -The  ahove  tabic  ifl  bawd  on  dinoharge  inojiswreiiH'iit.'*  riiuMc  'liiriu^M'.«M  l'»o«.  .ni'l  t  .itImt  hifjrh- 
vttermraaurenients.  and  Is  well  defined. 

Monthly  discharge  of  Savannah  Rivtr  at  Amjusta.  tin.,  for  lUoc. 

[Drainage  unyi.  7,.'<00  .s«jii;in'  milc^.] 


Month. 


l)ischarp'  in  ^rt'oii-l-firt 


MaxirnuiM.    .Miiiinniiii.       Mi-aii. 


«•><■. -ft .  jMT    Dcfif  f«  in 
^•1.  mil*'.        in<'lic^. 


JMuary 

Februar>' 

JUwh 

April 

W.  400 

l.'-..J(MI 

K\,lm 

24,«iOO 

7.  4.-rf) 

(i.'KK) 

.••.2.')0 
."..  \m 

7.(W(I 
H.04() 

x.2:i) 

7.0JS0 
(i.9(K) 

.'..  100 

;m.».'.ioo 

li).  MM) 

2;4.H(Mt 
lo.-soo 

% 

17. (KH) 

s,(r2o 

June 

«i4.7(Kl 

Ki.  loo 

Jnlv ■■      

4.'.,  900 

19.5(X) 

Au^ai 

wptemljer 

Ort»l»er 

November 

0«*mber 

The  yea  r     ; 

.19.  .*i<.»0 

.>{.  7(r) 

.'vK.  ^CJO 

21.100 

IS.  20(1 

99. 400 

l«i.  20() 

19.  (>00 

\s.H%) 

K.  K20 

9.  ;V<0 

1(..0(H) 

4.  2.S 

4.H^ 

1.  4.-) 

1.51 

;i.  19 

.{.  (i8 

1.4S 

1.  •».') 

1.10 

1.27 

2.  21 

2.47 

2.  »i7 

3.08 

2.  22 

2.  .T<i 

2.  «»H 

2.  99 

2  .Vi 

2.  95 

1.21 

1.35 

1.31 

1.51 

2.  19 


29.  W 


N'f/TE.— Values  for  1906  are  good;  the  rw'onls  at  \Voo«llttwn  arc  Iwtter  than  at  .Viiguata. 
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BROAD   RIVER    (OF   GEORGIA)    NEAR   CARLTON,  GA. 

This  station  was  established  May  27,  1897.  It  is  located  at  tl 
Seaboard  Air  Line  bridge  3  miles  east  of  Carlton,  Ga.,  and  2  niil 
above  the  mouth  of  the  South  Fork,  and  is  now  maintained  and  t 
observer  paid  by  the  United  States  Weather  Bureau.  The  gage  w 
read  during  1906  by  M.  C.  Power.  The  conditions  at  this  station  a 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  168,  pa 
48,  and  in  Water-Supply  Paper  No.  197,  where  are  given  also  da 
for  previous  years. 

Discharge  measurements  of  Broad  River  (of  Georgia)  near  Carlton,  Ga.,  in  liXH]. 


Date. 

W.E.Hall. 
M.R.Uall.. 
W.  E.  Hall.. 

Hydrographer. 

Width,  j 

Area  of 
section. 

height. 

Feet. 
4.71 
5  95 
4.10 

Dij 
Chan 

March  31 

July  18 

October  10 

• 

Feet. 
202 
196  i 
200 

Sq.ft. 
914 

i.aio 

817 

2 

1 

Daily  gage  height,  in  feet,  of  Broad  River  (of  Georgia)  near  Carlton,  (ra.,for  190fl 


Day. 


1 2.6 

2 2.5 

3 4  6 

4 14  3 

5 12.9 

6 7.0 

7 35 

8 3.3 

9 3.1 

10 3.0 

11 3  0 

12 3.  4 

13 4.0 

14 3  0 

1.5 2. 9 

K) 2.8 

17 2.8 

18 2  7 

19 2  7 

20 2.(i 

21 2  0 

22 2  8 

23 i  19  0 

24 ,  9  8 

2r) f.  0 

2i) 4  4 

27 '  i\{i 

28 .').  3 

29 i  4.0 

30 3.  8 

31 3.i> 


3.5 
3.3 
3.0 


2. 
2. 

3. 
3. 


2.8 
2.7 
2  6 

2  6 
2  6 
2.6 
2.5 
2  5 

2  5 
2.5 
2  5 
2  5 


2  6 
2  7 
2  5 

2    .T 

2  5 

2.5 
2  5 
2.5 


[ar. 

Apr. 

1 
May. 

2.4 

2.4 
2.6 
3.0 
2.9 

4.2 
3.5 
3.5 
3.2 
3.2 

2.8 
2.7 
2.7 
3.7 
3.0 

2.5 
2.5 

3.1 
3.0 

2  8 
3.3 

June,  j  July.  :  Aug.  ;  Sept.     Oct.     Nov.    D 


3.3 
5  5 
3.9 

3.2 
3.0 
3.0 
2.8 
11.0 

14.0 
8.3 
4.2 

8.8 


2  5       15. 7 


U.2 
«.0 
3.8 
3.  »> 
3.5 

3. 3 
3. 3 

3.8 
4.0  I 
4.6 

4.8  ■. 


3.0 
3.0 
3.1 

3.0 
3.0 
2.9 
2.9 
3 


T       I 


3.5  , 
3.1 
3.0  , 
2.9 

2.8 

2.8 
2.8  I 
2  7 
2  7 
2.7 

2.7 
2.8 
3.9 
3.0 
3.0 


4.0 
3.5 
3.0 

2.8 
2.7 
2.7 
2.6 
2.5 

2.5 
2.5 
2.5 
5 
5 

4 
4 
4 

4 


2. 
2. 

•> 

**• 

2. 
2 
2 

2  3 

2.8 
4.1 
3.7 
3.2 
2.1) 
2.5 


2.4 
2.4 
2.6 
3.4 
2.7 

2.6 
2.5 
2  5 

2  4 
2.4 

3.1 
2.9 
4.4 
53 

4  5 

3  8 

5  6 

4  0 
3  6 
2  8 

2.7 
2.6 
2.6 
2  5 
2.5 

2.5 
2  {) 
2.7 
2.  (i 
2.  li 


...  _   .  J  .- 

2.4 
2.4 
2.6 
3.1 
2.8 

2.6 
3.0 
4.3 
6  3 
6.0 

5.0 
3.5 
3.3 
3.6 
4.2 

5.5 
9 


t. 
6. 
6. 
5 

4. 
4. 
5 
4. 

3. 


3.2 
2.9 
3.0 
3.8 
7.6 
4.6 


3.8 
3.3 
3.2 
3.2 
4.2 

4.4 

3.0 
2.8 
2.6 
2.5 


5 
4 
5 
1 
4 


3.1 
2.8 
2.6 
8.2 
7.9 


6. 
5 


3.5 
3.1 
2.8 

3.2 
3.1 
•3.6 
4.6 
4ft 
4.0 


3.7 
3.0 
2.9 
2  7 


2.6 
2.8 
2.6 
2.6 
2.6 

2.6 
3.9 
3.2 
3.0 
2  8 

2  5 
2.5 
4.0 
4.5 
8  2 

50 
4  0 
3.3 
3.0 
3.9 

4.7 
.3.8 
3.2 
3.6 
4.0 


3  0 
3.9 
5  5 
«  0 

4  7 

40  I 
3.8 
3.0 
3.4  , 
3.0  , 

3.0 
3.0  I 
2  9 
2  8 
2  ,s 

2  6  I 
2  6  ■ 
2.6 
4  0 

3.0  I 

2  9 

2  9 

2  8 

2  8 

2  7 

2.  6 
2.6 
2.6 
2.6 
2.6 
2.6 


2  6 
2.ti 
2.6 
2  ,-> 

2  5 
2  5 
2.5 
2  5 
2  0 

2  5 
2.5 
2  5 
2  5 
2.0 

2.t> 
2  C 
3.0 
3.1 
3.1 

3.0 
3.0 
2  8 
2  7 
2.6 

2f. 
2.6 
2.5 
2.5 
2.5 


SAVANNAH   BIVEB   DBAINAGE   BA8IN. 
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Rating  lahlr  for  Bmad  River  (of  Oforgia)  near  Carlton.  (ia.,fnr  JUfffi. 


Gagp 

Dis- 

Oaste 
height.   1 

Feet. 

DIti- 

Cage 
height. 

Feet. 

'      Dis- 

dagi' 
height. 

Fret. 

Difi- 

height. 

charge. 

chaigp. 

Ste.'ft. 
1.535 

;  I'hargp. 
Sfc.-ft. 

i'hHrg(> 

Feet. 

Sec.-ft. 

Src.-ft 

2.30 

(>45 

3.60 

4.90 

2.770 

9.00 

8.220 

2.40 

695 

3.70    , 

1,620 

5,00 

1      2.880 

10.00 

9.  760 

2.50 

7.50 

3.80 

1.7a'i 

.'i.20 

3,100 

,      11.00 

Il.:{(i0 

2.«) 

805 

3.90 

1.790 

5.40 

3.32.5 

,       12.00 

1.3.  (MK) 

2.70 

865 

4.00    < 

1.880 

5.60 

3.  .ViO 

I. TOO 

14.700 

2.  HO 

930 

4.10 

1.970 

5.80 

3.H00 

14.00 

Mi.  400 

2.90 

1. 000 

4.20    1 

2.065 

6.00 

4.050 

l.'i.OO 

18.  100 

3.00 

1.070 

4,30 

2.1(10 

6.20 

4.3fJ0 

16.00 

19.  SIJO 

3.10 

1.140 

4.40 

2.2.>5 

6.40 

A.rm 

17.00 

21..'iCII) 

3.20 

1.21.') 

4.50 

2.350 

6.  m 

4.820 

IK.  00 

2:^.  200 

3.:» 

1,290 

4.60     , 

2.450 

O.HT) 

5.  (KJO 

H».00 

•lA.*Mm) 

3.«) 

1.370 

4.70     ' 

2.555 

7.00 

5.  .-WiO 

3.J0 

1.450 

4.W     , 

2.(MiO 

8.00 

(•».  7<i0 

xn.— The  nljovp  tal)!**  is  baaed  on  diflchargi>  rnoa.su n>men In   nia«h'   during   r.i04  UHXi  nri«l   is  wrll 
»pd  l.*low  gagi*  height  6  ivex.     Above  gage  iicight  6  feet  it  i.s  batted  on  oni'  hiph-wjiter  nM'jistin-nM'nt  in 


Monthly  discharge  of  Broad  River  (of  Georgia)  Jiear  Carlton,  (ia..  for  luor,. 

[Drainage  area,  7()2  nqiiare  niile.s.] 


Month. 


Di.seharge  in  .six-cmd-fei't 


Hinw»iT. 


.<♦»«■. -ft  .  IHT 


Maximum.    Minimum.      Mean.      ''"*'''    ,  •/"' 


»ry 

iar>' 

a 

Bt J.!]!.!..!!!!!!.!.!!].!...] ■ 

'inijer 

1»T 

int*r 

mher 

The  vear 


24.900 
1.450 

19.:i00 
2,060 
1.970 
3.560 
6.620 
7.050 
7.050 
4.050 
1.140 
2.450 


750 

.'{.«.2«) 

7.-.0 

S7I 

(H»5 

3.r>:u> 

8(»5 

1.1.50 

ti45 

UXi 

mh 

1.2(X) 

mh 

2.  :m() 

mo 

l..H7(» 

7,50 

1 .  'm 

N0.5 

1 .  ■X'A\ 

7.50 

X.\A 

T.'jO 

1.120 

24.900 


•1 1.-, 


1.710 


4.  7*. 
1.  14 
•1.  7». 

1  :.i 
1  ;«» 

I.. '.7 
X  07 

■J.  4:> 

■J.  01 
1.7.5 

1 .  o-.j 
I.  17 

■J  -'4 


hfptli  in 
iticln'^. 


.'  4.< 

I.  l'.< 

.5.  4'.* 

1  J-S 

1  ,'•() 

1  7.5 

;;.  .51 

J.  M.' 

1.  IM 

■J.  0"-' 

I .  -i-J 

I  70 

;«)  <;; 


•TK.    VMlueK  for  1906  are  excellent. 


MlSCELLAXFiOUS  MEASUREMENTS   IN'  SAVANNAH    KIVKI{    |)KAINA(;K 

HASIN. 

The  following  is  a  list  of  iniscellaiUHni.s  (li.scliartrc*  nicasurciiiciit.^ 
^le  in  Savannah  River  drainage  basin  during  !!)()(): 
^Timtga  River  near  Madison,  S,  (\  On  May  10.  \\n){\,  a  inensinc- 
nt  was  made  at  a  new  wagon  l)ridg(*  r(*|)l«cing  the  one  rorincrly 
•tl,  which  was  washed  away  during  !!)().').  The  new  bridge,  wliich 
JO  feet  upstream  from  the  old  location,  is  2  niil(\s  cast  of  Madison. 
C.,  and  about  1  mile  above  month  of  tlic  river.  One  of  the  old 
ich  marks  was  in  place  and  used  to  preserve  the  data  fornu^ly  used 
establishing  new  bench  marks.  The  bench  mark  is  the  lower  side 
4 hole  drilled  horizontallv  in  the  vertical  face  of  a  solid  rock  on  the 
•  bank,  10  feet  above  the  bridge:  <devation.  4.70  feet  above  the 
urn  of  the  assumed  gage. 

•i<lth.  51  feet;  area,  100  square  feet;  gage  height.  :i.48  feet;  diwhar^e,  21H  second- 
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Broad  River  iof  Georgia)  at  Anthony  Shoals j  Georgia, — ^Measurements 
were  made  by  W.  J.  Lester  during  September,  1905,  to  determine  the 
low-water  flow  for  purposes  of  power  development.  The  gage  is 
an  upright  post  sunk  in  the  river  bed  at  a  point  one-half  mile  abore 
the  shoals.     Measurements  were  made  at  diflFerent  sections. 

DiMdtarge  measurrments  of  Broad  Rivrr  io/G€orgia>  at  Anthony  Shocds,  Georgia,  in  190S. 


Dat«. 


Width. 


Arm  of 
section. 


G 
hei 


Feet. 

September  13. 224 

September  14. 222 

September  15. 221 

September  Id. 206 

September  1&. 186 

September  19.. .' 186 

September  25. 185 


Sq.ft. 

Fret. 

1.800 

2.16 

1,730 

1.82; 

1.690 

1.64 

1,010 

i.eo 

502 

1.54 

500 

1.53 

572 

1.43 

DU- 

Sec^ft. 
«! 

» 

m 


OGEECHITE   RI^TIR   DRAIXAGE  BASIX. 

DESCRIPTION    OF   BASIK. 

Ogeechee  River  is  formed  by  the  junction  of  Williamsons  Swamp 
Creek  and  Rocky  Comfort  Creek  in  Jefferson  County,  Ga.,  and  drains 
a  small  basin  in  southeastern  Greorgia  lying  between  the  Savannah  and 
Altamaha  basins.  It  flows  in  a  southeasterly  direction  and  empties 
into  the  Atlantic  Ocean.  Its  main  tributary  is  Cannoochee  River, 
which  rises  in  Emanuel  County,  Ga.,  flows  southeastward,  and  joins 
it  about  20  miles  from  the  Atlantic  Ocean.  The  streams  in  this  basin 
flow  through  a  country  that  is  mostly  low.  The  current  is  generally 
good,  but  the  fall  available  for  power  is  probably  small.  The  bank 
on  one  si<le  or  the  other  of  the  stream  is  generally  low  and  swampy. 

CANNOOCHEE    RIVER    NEAR   GROVELAND,  GA. 

This  station  was  established  June  1 2,  1903.  It  is  located  at  Moody's 
bridge,  3  miles  south  of  Groveland,  Bryan  County,  Ga.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water-Sup- 
ply  Paper  No.  168,  page  51,  and  in  Water-Supply  Paper  No.  IW, 
whore  are  given  also  data  for  previous  years. 

Discharge  mcasnrnnents  of  Cnnnoochfc  River  near  GroveUxndy  Ga.,  in  1906. 


Dato. 


March  7 F.  .\.  Murray. 

Mav  2ri do 

August  ;U W.  K.  Hall... 


Ilydrographor. 


^Idth. 

Area  of 
section. 

Ga«e 
heigtt. 

Feet. 
132 
91 
106 

Sq.ft. 
1,270 
345 
717 

Feet. 
11.21 
•    a06 
&65 

Mi 

li 
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Dailij  gage  htigfU,  in  feet  ^  of  Cannoodnu  River  near  Groveland,  Oa.,for  1906. 


Day. 

Jan.  ' 

48 
5.0 
5.4 
.17 

ao 
a.-.' 

7.1 
7.0  1 

ao 
a2 

ai 

5.S 
,16 
5.4 
5.3 

5.2 
5.2 
5.1 
5.0 
49 

48 
5.0 
5l1 

a4 
a7 

7.  5 
9.0 

ia3 
11.1 

Itto 

ia7 

Feb. 

Tai' 

9.6 

ao 

7.0 

a6 

ai 
ai 

7.0 
7. 8 
9.1 

lao 

ILl 
11.7 
12  0 
11.6 

11.2 
11.0 
10  5 

9.8 

8.9 

7.8 
8.5 
9.8 
10  3 
9.2 

9.42 

8.5 
8.2 

Mar. 

1 

1.7  , 
7.0  1 

a8  , 

&9  ' 
1L7 

125 
1L4  1 

lao  . 
ia4 

ILl 

11.3 ; 

ia9  1 
ia5  , 

9.9  1 
9.2  ! 

a3  ' 

7.4  1 

as  1 

a4  1 

7.0 ; 

8.6 
9.7 

9.5  i 

'      9.3 

■      8.9  1 

7.0 
7.2  , 

7.4  '.. 

Apr. 

7.3 
&9 

a6 
a4 

5.8 

5.2 

48 
48 
46 
41 

40 

ao 
as 
a7 

40 

48 
48 
49 
5.0 
49 

45 
43 

a9 
as 
ai 

ao 

28 
26 
25 
24 

May.  1 

■■  24  I 
23  i 
22  1 
2  2  ; 

22  , 

21 
25 
5.0  ' 
.15  1 
46  1 

43 

a7 1 
as 
ao  1 

2  8  ; 
26  ! 

2  6 : 

25  1 

23  1 
23 

22 
21  ! 
20, 
21  1 

as 

48  ! 
5.1 
44 
4  2  ' 

as 
a5 

1 

1 

June.  ' 

1 

a4  1 

ai  , 

2  9 

a9 

45 

5.7 
7.6  , 
8.4 
7.5  , 
47  ' 

42  1 
7.0 
0.6  , 
1L9 
14  0  , 

17.0 
17.2  1 

ia4 

15.2  . 

ia2 

11.4 

ia2 

8.2 
7.2 
a  6 

5.5 
44 
4  3 
41 
44 

July. 
47 

a7 

5.2 
5.8 

a4 

7.1 
7.6 
7.7 
7.8 
9.1 

ia4 

12  7 

las 

9.6 
&0 

7.2 
9.2 

ia9 

12  2 
12  5 

ia2 

11.9 

ia9 
ia7 

10  9 

11.9 
12  4 
12  2 
10.5 
9.4 
8.3 

Aug.  , 

9.0 
10  5 

lao 

11.9 

ia5 
lao 

9.7 
9.0 
8.0 
7.0 

a  5 

5.0 
.15 
4  9 
49 

5.0 
46 
4  5 
44 

'       43 

1 

,    a  3 

40 
45 

ao 

as 

a4 
a  2 
a ') 

.IS 

.').  s 
5.  S 

Sept. 

.18 

ao 
a  2 
ai 
ao 

.19 
.IS 
.1  0 
4  6 
40 

a  6 
aa 
a  3 
a  3 
ao 

as 
a3 
a4 
a4 
a  5 

a  4 
a2 
ai 
ao 
a  4 

a«i 

W.  s 

4. :{ 

;i.  '.> 



Oct.  j 

as  ' 
as 
a9  1 

5.3 

7.4  ' 

8.4  , 
7.4 

as 

5.2 
4.') 

4  3  , 
40 

a  5  . 
a  .•) 
ao 

ao  1 

28 
27  ' 
27 
29' 

ao 
a  2 
a  2 
ai 
a  0 

2. '.» 
2.  *• 

2.  H 

2.7 
■)  - 

Nov. 

24 
24 
23 
2  2 

2,-5 

2  3 
23 
2  2  ' 
21 
2  1 

2  1 
20 
20 
20 
2  1 

2  2 
23 
24 
24 
24 

2  4 
2  4 
24 
2  4 
24 

2  3 
•)  •) 

•)  •> 

2.  1 
2.  1 

2  1 

2  1 

2  1 

-  .  .  -  . 

o  •> 

2  5 



2  5 

27 

........... 

29 

2  7 

1 

25 
23 

1 

23 
2  3 

2  3 

2  3 

2  2 

2  1 

2  0 

2  0 

20 

2  0 

2  1 

2  3 

2  .'i 

2«i 

2.0 

2». 

2.  »• 

2r. 

2.  7 

• 

2V> 

Rating  table  for  Cannoochee  River  near  GrocelaiuL  (in.,  for  HfOr,. 


1    Gage 
height. 

Di»-      1 
charge.  , 

;  hel^t. 

;      Di8- 
1  charge. 

height. 

Dis- 
rhargo. 

iK'iglit. 

Dis- 
charge. 

1     Fees. 

Sec.-ft.   ' 

Feet. 

,  Sec.'ft. 

Fret. 

Sn\-ft. 

hi  ft 

Sn-.-lt. 

200 

"5 

3.30 

,         257 

4.60 

.V)4 

«).  so 

1.1S.S      , 

210 

85    1 

S.40 

I         276 

4.70 

.ISO 

7.00 

1 . 2 ».-) 

220 

96 

3.60 

1         296 

4.  SO 

«i(Xi 

7.  20 

i.;ii»*)    ' 

230    ' 

107 

S.60 

317 

490 

rvtj 

7.40 

i.;{7;{ 

1       240 

no 

3.70 

338 

5.00 

M) 

7.«10 

1 . 4;i.s    ; 

'        2.-50 

131 

S.8D 

360 

.120 

714 

7.S) 

1 .  .'.0 1 

260 

144 

3.00 

,         382 

5.  M) 

im 

•H.tJO 

1 .  :.70    ^ 

270 

158    1 

4.00 

4^ 

5.  m 

82.'. 

M.(!0 

l.!tl.' 

280 

172    1 

410 

429 

r,.  s() 

SSL' 

10.1)0 

•J,  L'7:. 

290 

187 

420 

453 

<i.(X) 

MR) 

11.1)0 

•j.(k'M) 

'     aoo 

203 

430 

47H 

(i.  -JO 

\Am 

rj.(K) 

.{.02.'. 

a  10 

230 

<        440 

:m 

r..  40 

l.(MiO 

a  20 

238 

450 

.'52S 

r..  ci) 

1.121 

'W^.— The  a Ik)v»»  tabic  is  baaed  on  discharge  mmsnn'inciits  itia<l<-  (luring  l<M»;M<K)»inml  is  well  «l<'rmr«l 
>wg«j?p  height  6Ji  feet.  Above  gage  height  10  U^'t  th*-  rating  ciirv*-  is  a  tangiiit,  th*-  diircn-nct-  U>ing 
per  foot. 
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SURFACE   WATER   SUPPLY,  1906. 


Monthly  discharge  of  Cannoochee  River  near  Groveland,  Ga.yfor  WOG. 

[Draina^  aro^a,  9(i0  square  miles.] 


January.. 
February, 

March 

April 


API 

Ma] 


lay 

June 

July 

August 

September. 
Octoljer... 
November. 
Dfcember. 


The  year. 


Dischaiige  in  second-feet. 


-    Month. 


Maximum. '  Minimum.      Mean. 


Run-off. 

Scc.-ft.per:    De 
sq.  mile,     in  in 


2,090 

3,020 

3,210 

1.340 

797 

4.980 

3.480 

3,400 

1,000 

1.710 

119 

187 

4,980 


G06 

970 

1.060 

119 

75 

187 

.580 

257 

203 

158 

75 

75 

75 


1,120 

2.010 

1.920 

539 

272 

1.750 

2.120 

1.230 

468 

432 

102 

118 

1,010 


1.17 
Z09 
2L00 
.561 
.283 
1.82 
2  21 
1.28 
.488 
.450 
.106 
.123 

1.05 


Note. — Values  are  rated  as  follows:  January  to  April  and  June  to  Oetolwr,  good;  May,  "Soveu 
and  December,  fair. 

AliTAMAHA   RIVF.R   DRAINAGE   BA81X. 


DESCRIPTION    OF    BASIN. 

Altamaha  River  is  formed  by  the  junction  of  Oconee  and  Ocmulj 
rivers,  which  unite  at  the  southern  boundary  of  Montgomery"  Coun 
Ga.  Ohoopee  River  is  also  a  tributary  and  enters  it  from  the  noi 
side,  about  50  miles  below  the  junction  of  the  Oconee  and  Ocmiilg 
The  Altamaha  River  drainage  basin  is  entirely  within  the  State 
Georgia.  The  river  rises  in  the  north-central  part  and  flows  in 
southeasterly  direction,  emptying  into  the  Atlantic  Ocean  n( 
Darien.  Below  the  junction  of  the  Oconee  and  Ocmulgee  and  foi 
long  distance  above  on  both  rivers  there  is  no  great  amount  of  fi 
Steamboat  navigation  is  carried  cm  from  Darion  to  Macon  on  \ 
Ocmulgee,  and  to  Dublin,  and  at  times  to  Milledgeville,  on  t 
Oconee. 

Ohoopee  River  rises  in  Washington  County  and  flows  in  a  soul 
easterly  direction  to  the  Altamaha.     It  flows  from  low  hills  of  soul 
eastern  Georgia  into  the  flat  pine  lands.     Though  it  has  not  so  mu 
fall  as  the  more  northern  streams,  it  has  considerable  fall  that  can 
developed  into  power. 

Occmee  River  rises  on  the  southern  slope  of  the  Chattahooch 
Ridge,  ill  Hall  County,  and  joins  the  Middle  Oconee  on  the  southwc 
boundary  of  Clarke  County.  Thonco  it  flows  in  a  southeasterly  din 
tion  to  the  Altamaha.  A])alach(^e  RivtT  is  a  large  tributary'  whi 
rises  in  Gwinnett  and  Walton  counties  and  enters  the  Oconee  near  t 
southeast  corner  of  Morran  (^)iiiity.  Little  River  entt^rs  the  mi 
stream  at  the  comer  of  Putnam,  Ilancock,  and  Baldwin  counti 
about  15  miles  above  Milledgeville,  (ra.     Thes(»  tributaries  have  mu 


ALTAMAHA   BIVEB   DRAINAGE    BASIN.  ^ 

and  a  small  part  of  it  is  developed.  The  Oconee  has  a  fall  of  250 
in  45  miles.  It  has  some  very  large  water  powers  available  from 
ource  down  to  Milledgeville,  where  it  crosse^s  the  fall  line, 
•cmulgee  River,  the  westernmost  of  the  main  tributaries,  rises  in 
north-central  part  of  Georgia  on  the  southern  slope  of  the  Chatta- 
chee  Ridge,  in  Fulton,  Dekalb,  and  Gwinnett  counti(»s.  It  is 
aed  by  the  junction  of  Yellow  and  South  rivers  just  south  of  the 
th  comer  of  Newton  Countv.  Yellow  River  ris<»s  in  Gwinnett 
inty  and  flows  in  a  southerly  direction  into  the  Ocmulge^v  South 
er  rises  in  Fulton  and  Dekalb  counties  and  flows  in  a  soutlH^asterlv 
K*tion.  Alcovy  River  joins  the  Ocmulgee  about  5  miles  below  the 
etion  of  S<iuth  and  Yellow  rivers.  Towaliga  River  enters  the 
nulgee  at  about  the  southwest  comer  of  Jasper  County. 
lD  these  tributaries  rise  in  and  flow  throuj'h  a  Verv  hillv  count  rv 
1  have  a  great  deal  of  fall.  Ocmulgee  River  has  a  fall  of  over  210 
)  in  35  miles.  The  last  fall  of  much  size  is  onlv  a  few  miles  above 
con,  Ga. 

OCMXTLGEE    RIVER    NEAR   JACKSON,  <;A. 

liis  station,  located  at  Pittmans  Ferrv',  S  miles  southeast  from 
kaon,  Ga.,  was  established  on  May  IS,  1906,  to  take  tlu*  ])la('e  of 
old  Flovilla  station  5  miles  below,  the  conditions  bein^  much 
re  favorable  for  a  constant  rating. 

Measurements  are  made  from  a  boat,  but  as  the  met(T  is  sus- 
ided  from  the  ferry  cable  the  boat  is  merely  for  carry iii<2:  the 
Irographer.  The  vertical  gage  is  at  the  right  l)ank  al)<>ut  15  f(»ot 
)ve  the  ferry  landing.  Section  0  to  7  feet  is  attuclKul  to  a  })()st. 
ich  is  securely  placed  and  braced  to  a  tree,  an<l  scMtiou  7  fec^t  to 
feet  is  attached  to  the  tree.  The  observer  is  ('.  A.  Pittuian. 
Fhc  section  is  deep  at  the  measuring  ])oint  and  may  cluin*rc  cou- 
erably,  ownng  to  the  filling  of  the  l)ed,  l)ut  the  pcrinaiKMit  rock 
d  about  400  feet  below  w^ill  control  the  lieiglit   of  water  at   the 

;e. 

lie  bench  mark  is  the  top  of  an  iron-pipe  ])ost   lirnily  planted 
?et  south  of  a  ce^dar  tree,  which  is  20  feet  soutli  of  tlie  road  and 
feet  west  of  the  gage;  elevation,  27.90  feet  ahov<'  ;ia<;e  datum. 

I)isc}uirgc  mfomiremcnts  (tf  Onnuhjtr  Jiinr  mnr  .A/rZ-.s-o/*,  (hi.,  in  llHxi. 

,  Ffft. 

lU F.  A.  Murray 

18 (in ' 

br!r9 i  W.  E.  Hall 

bPFlO do 


Vft. 

.S'V  ff- 

F,a.    ; 

Stc/t. 

21W 

i,:>;«) 

4.<»2  , 

l.(«0 

298 

1 .  140 

4.4.1  1 

920 

:m  •■ 

l.(>7()  ' 

5.19  1 

2.170 

1 

I.HIO  , 

.•kO-i  1 

1 

1.810 

STTBFACE    WATER   SUPPLY,  1906. 
DaUy  gage  hright,  in/ett,  0/ Ocmulget  River  near  Jaet»on,  Ga.,  for  1906. 


S.I 

4  4fi 

56 

, 

1?!  n 
"  1  1;" 

4.8 

^Si 

<.M 

isi 

l.ii 

Rating  table,  far  Ommlgee  Rirer 

ohargr.  "  bcipit. 


Munlhlij  'linrharge  uf  Ormulgee.  liii-fr  nfar  . 

iDnilnagr  mva.  l,.W  sqimrp 

1         DiKharg,.  li 
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OCMULOEE   RIVER   AT   MACON,  OA. 

:atioii  was  established  at  Macon,  Ga.,  January  21,  1893,  by  the 
1    States    Weather    Bureau.     Discharge    measurements    were 

by  the  United  States  Geological  Survey  in  1S95,  and  a  wire 
('as  established  on  the  bridge  of  the  Macon,  Dublin  and  Savan- 
.ailroad  and  was  set  on  the  same  datum  as  the  Weather  Bureau 

For  a  time  gage-height  records  were  maintained  by  the  Goo- 
1  Survey,  as  the  Weather  Bureau  records  were  for  a  part  of  the 
:)nly  and  were  discontinued  altogether  from  June  30,  1897,  to 
1,  1899.  Since  June  1,  1899,  the  Weather  Bureau  gage-height 
Is  have  been  taken  continuously  and  have  been  furnished  to 
eological  Survey.  The  conditions  at  this  station  and  the  bench 
5  are  described  in  Wat^r-Supply  Paper  No.  168,  page  58,  and 
atcr-Supply  Paper  No.  197,  where  are  given  also  data  for  pre- 
vears. 

DiscJuwge  mecuuremenU  of  Ocmulgee  River  at  Macon,  (ia..  in  lUOt]. 


le. 

1 

llydrographer. 

'  Width      -^'''''*  "' 
1    *^»'""-      .m«<'tiori. 

height. 

Di.s- 
chnrpr. 

■ 

Fftt. 

S'v  ft. 

Ft  ft. 

Sn  .-It. 

F.  A.  Murray. 

2V) 

2.  V.il) 

4  .-.4 

2..VI0 

do. 

•231 

1,440 

2  40 

!.:«¥) 

29. W.  E.  ] 

liaii.... 

•  \ 

228  , 

3.  lU) 

9.  14 

.'».(»44) 

11 do. 

1 

257 

( 

1 .  WM) 

4.91 

2.  :a) 

Daily  gage 

height, 
Feb.  1 

in  feet  ^  ofOmiulgex  River  at  J 

ill' 
Mav.  ;  Apr.     May.  \  Jiin«.    July. 

laron, 

1 

(in.,  far  I'Kfrt, 
S-I)1.      Oct.      > 

1 

ij.             Jan. 

I<»v.      iVc. 

'      5.2 

1 
&2  j 

as 

1 

9.2  1 

a2 

22 

a  3 

K2 

4.7 

4..S  , 

2  9          2  8 

48 

&0 
5.4  1 

a4 

4.2 

&0  1 

&9  1 

ai 
ao 

21 
2  0 

2  4 

2.') 

1       i\. .') 

ti.  7 

S.  .'i 

l)i.  •> 

17.  t. 

2  "»          2  7 

1      &0 

2  9          2  S 

l&l 

5.3  1 

4.2 

ai  1 

a3 

a4 

2  s 

4.  9 

•i.  '.» 

J.s,  2 

2  S         2.  9 

LI  3 

4.9, 

4.5 

a7| 

a  4 

.5.2 

2  9 

s.  I 

4.:,  . 

17.  •»  , 

2.  9          2  9 

i    14.2 

4.8  1 

4.1 

.5.4 

a4 

ao 

2  li 

7.  1 

.{.7 

12 '» 

2  9          2  S 

'     lao 

4.5 ; 

as 

5.2  1 

as 

2  4 

2  4 

»..  r. 

A.  :> 

1.1. { 

2.  9          2.  9 

i      9.9 

4.9  ' 

41 

5.0 

48 

21 

2.  .i 

9.  2 

AA) 

'.».  A 

2.  .^          A.  0 

1      7. 3 

as  ; 

9.7 

49  1 

48 

2  0 

x  ■> 

.'..  0 

2.  .'» 

7.2 

2.  s        ;{.  1 

(i4 

&6  1 

ILO 

5l5  I 

4  0 

2  1 

n.  v> 

A.H 

2  4 

♦  i.  0 

2S  1       2  9 

6i4 

5.3  j 

as 

a3' 

a4 

21 

4.9 

A. :. 

2  7 

.■i.  1   , 

2  7          2  9 

1      5.9 

5.0  ! 

a9 

5.7 

a2 

2  0 

X  (J 

ao 

2  ♦, 

4..') 

2  S          4  0 

!      7.0 

5.0  1 

a  2 

5.1 

a  2 

la .-» 

A.  A 

a  2 

A.  2 

4.2 

2  9          4.  2 

fi  6 

4.8  1 

a2 

48 

a  I 

IKO 

2  9 

4.4 

.').  0 

41 

2  9          .{.  (1 

'      &3 

4.5  ! 

&7 

5.0 

2.9 

17.2 

4..} 

;     11.2 

a  2 

A.  s  ' 

A.  2         a  4 

1      5.4 

4.2^ 

14  1 

48 ; 

2.K 

17.0 

4.:> 

9.  :> 

2  <i 

as; 

A.  (i        a  2 

5lI 

4.1 

14  5 

45 

2.7 

la  4 

4r. 

:>.  A 

LA 

a«i 

A.  r.       X  0 

5.0 

4.1  1 

1L8 

4-2  , 

2.0 

12  9 

4S 

4.2 

2  2 

a  .1  1 

a  r.       a  4 

1      4.8 

4.0  1 

9.5 

41 

2..') 

10.4 

1 .  1 

4.  I 

•i.2  ' 

as  1 

-). .")         4  I 

'      4.7 

19  1 

16l3 

40 

2..'') 

H.0 

n». :. 

a:< 

7.2 

4  0  ' 

.'».  4       a  I 

4.7 

4.1  1 

17.0 

a  9 

2..S 

.-..  0 

9.  2 

a  2 

S.1   , 

4.5 

4  S  1       .5.  (i 

'      5.2 

4.9  1 

15.9 

a« 

'2.3 

.'..1 

<L3 

4  4 

9.x  , 

as 

4  1         .5. 2 

19. 9 

4.0  , 

12.5 

as 

2.4 

.xl 

7.9 

7.  A 

7.  ♦)  , 

a7 

ao  ,      4  5 

14.3 

a9 

9.9 

a  5 

2.4 

4  0 

10.0 

7.8 

7.4  , 

a. 5 

a  0  ,     a  9 

11.3 

a9| 

a2 

as 

2.2 

ao 

9.0 

'..  1 

8.5  . 

a:)  ' 

a4  1    ao 

11.9 

3.9  , 

7.0 

a3 

2.4 

a  2 

a  4 

as 

K2  ' 

a4  , 

ai 

a3 

12L0 

as 
ao 

a3 

11.0 

a  3 
a2 

2.2 
a  2 

a  2 
ai 

5.9 
42 

46 

.5.5 

a  7  , 

a2  , 
ai  , 

a  1 

XT. 

ILO 

ao  1    ai 

9.6 



11.9 

a3 

a2 

28 

a  7 

9.8 

5.9  , 

ao  , 

29 

ae 

1      &5 

1 
.......  1 

] 

ia3 
ia7 

/ 

a  3  ; 
; 

29 
25 

2« 
....... 

8.3 
9.2 

as 

1      7.7 

\ 

a4 

1 

■ \ 

29  1 
2.9  L. 

28 

ai 

7. 2 

&8 

•  i 

\ 

40 


8UBPACB   WATEB   SUPPLY,  1906. 
Rating  tabu /or  Ocmulgee  Riivr  at  Maam,  Go. ,  Jor  lOHH. 


>«@t. 


^.x. 

Pll»^. 

'■■'& 

^Vi^ 

1,110 

3.  so 

\-z 

2,SflO 

hei^.  i 


.;», 


'::■& 


Note.— Tho  sbove  talik!  !■  hurd  on  diaehai^ 
well  defined. 

ItonMy  ditcharge  of  Ocmutga 

\nninage  arp«. ! 


madi^durlng  1901-1906 
a(  Macon.  Ga..fnr  1H06. 


DLsclurgo  Ln  ivconi 
Hsxlmum.  Ulnlmiim. 


Note.— Value"  [nr  190B  are  good. 

ALCOVV    KIVER    NEAR    STEWART,  OA. 

This  station  was  established  September  16,  1905.  It  i.s  loca 
a  single-span  steel  wagon  bridge  known  as  "  Waters  Bridge,"  ab( 
miles  south  of  Covington,  Ga.,  and  5  miles  from  St^-wart,  Ga. 
bridge  is  below  the  mouth  of  Bear  Creek  and  about  4  miles  fro 
mouth  of  the  river.  The  station  is  important  because  it  is  a 
distance  below  a  large  amount  of  fall  at  the  old  Newton  factor 
The  gage  which  was  read  during  IflflC  by  C.  M.  Fincher  is  attael 
a  birch  tree  on  the  right  edge  of  stream,  4(1  feet  upstream  from  I 
Rocks  on  which  bench  mark  is  cut  are  about  20  feet  above  I 
The  conditions  at  this  station  and  the  I>ench  marks  are  descril 
Water-Supply  Paper  No.  168,  page  61,  and  in  Water-Supply 
No.  197. 


Thk  ~t*:>c  »»^  <^aHi^4M^  Febniuv  13.  1901.  It  is  loc&t^  at 
ibe  irtm  »»z>«  bri-iije  "V^r  Ap«larfa««  River,  about  3\  miles  north <J 
Buctbeaii.  G»-  The  *-ondiTit«s  at  this  station  and  the  bench  mtib. 
are  describe.!  in  Waier-Supply  Paper  No,  I6S,  page  63,  and  in  Wstw- 
Supi^v  Paper  N".  1^7.  where  are  jriven  also  data  for  previous  veare. 

»*c-;j-  -'•^.-^•'rvi/  ApalaeMt  Ritfr  ttiv  ButUtead,  Co.,  in  I9f»6*. 


"""•^      (MIoD.      brtghl.     liaitt- 
Fat.         Sq.fl.  Fm.       SfA^ 


April  >: M.  !i  »»!;.. 


Daily  gtif/i  Uiifht.  infirl.  '•/  Ajxilarhrr  fii'i/r  near  BueUfnd,  Ga..for  1906. 


Jnly.     Aug.  '  Sept.  '   Ort.  |  Not.   DK 


is'\; 


13      1 

2,S 

a.1 

S7 

IK    ■■ 

J* 

?fl 

n     i 

B.7 

7.7 

IS 

ISi  1 

U^'t 
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Daily  gage  height,  in  feet,  of  ApaUtchee  River  near  Buckhead,  Ga.jfor  lUOd — rontinufd. 


D»y. 

1 

Jan. 

1 

.:■   &3 

19. 9 

Feb. 

ai 
a2 
a  9 

2  75 
27 

27 
27 
26 

Mar. 

15l3 
9.4 
5.7 
4.7 

a6 

ao 
ai 

4.5 
5.1 
&2 

a9 

Apr. 

May. 

1.9 

205 

205 

21 

22 

235 

2.>5 

25 

24 

22 

2.1. 

'  June. 

a4 

ao 

28 
26 
24 

a4 

285 
245 
24 
2  3 

July. 

ii 

6lO 
5.8 
(14 

a2 

27 
2  55 

ao 

«i.2 
«L2 

A«K., 

S<'pt. 

<i.8 
5.2 
4.3 

a  8 
a4 

a3 
a  5 
a  6 
as 
ai 

Oct. 

2.1 
23 
2  45 
2  45 

±rt 

2  4 
2  3 
2  3 
2  3 
2  liTy 
22 

Nov. 

|i 

2  ti.-. 
2  ti 
2  4.'-) 

24 
24 
24 
2  3 
2  15 

I)C<\ 

a 

s 

a. 

26 
26 
2  4'i 
245 
2  5 

25 
25 
26 

ao 

4.1 

29 
28 
2  85 
2  95 

ai 

2  4 
a  4 
a  6 
a  5 
a  6  * 

2  ».'» 

as 
a  5 
a  1 

It 

8 

S. 

V 

a. 

a 

..     IolI 
8.0  ' 

7.8 
9.4 
8.3 
6.8 
5.5 
4.8 

2  0 
24 

2a> 

2  3 

2  85 

3  55 

a. 

a. 

as 

4.6 

RattJUf  table  for  Apalachee  Hirer  near  Ihirkhead,  da.,  for  tUftfl. 


h<»lght. 

Di.i- 
chargp. 

'   hej^t. 

'  charge,  i 

Oage 
height. 

Dirt- 
chargi'. 

height. 

Dis- 
fhargr. 

Ffft. 
L70 
1.80 
1.90 
2  00 
210 

Sec.-ft.   , 
2t'>4 
286 
310 
334 

aw 

Ffet. 
220 
230 
240 
250 
260 

410 
436 
464 
492 

Feet. 
2  70 
280 
290 

aoo 
a  10 

Ser.'fl. 
52r) 
5.T0 
580 
610 
('»40 

Ffft. 
a  20 
a  30 

a  40 
a.v) 

Sn.-n. 
070 
700 
7:«) 
7«i() 

JjoTt— Th*»  al>ovc  tabic  is  based  on  diacbarge  measurements  made  durinpr  HHUi  l?H)t'».  aii«l  i'*  fnirly  w<ll 
wned  helow  gaga  height  7.3  leet.  Above  gage  height  3  f«?ct  the  rating  curvf  is  u  inngriit .  t  \u'  (liiri'-n-ncf 
WVJO  per  tenth. 

Monthly  discharge  of  Apalachee  River  near  Burl-head,  (hi.,  for  lUOO. 

[Drainage  area,  440  squan^  miles.] 


Month. 


iBoary. 
UMnary 
tilth... 


C. 


one 

vlj 

•ptfmlier. 
woW.. . 
Sovmilier. 
&»OMnl»er. 


Discharge  in  siyrond-f^'i't. 


I{uri-<»tT. 


Th«*  year. 


5.ri80 
970 
4.300 
1.180 
l.OJO 
3,880 
2,710 
2,410 
1 . 7.10 
1,870 

i.m) 

5.t>») 


im. 

M 

<>iin. 

.<4<C. 

-ft 

.    [MT 

1).I 

)1h  in 

1 

1 

^•1- 

11    111'. 

IIK 

.W) 

l.tl'A)  ' 

:\.  7.-. 

4.  .{2 

4«»2 

u-,s 

1.  :a) 

I.  .V. 

404 

l.ii^) 

X  M 

,{.  «.2 

4.')0 

fur, 

i..',;{ 

1.71 

lilO 

■U'J 

1.  02 

1.  is 

:m 

1.110 

2.  .'.2 

2.  si 

XiA 

l.W\ 

2.  4s 

2.  SI, 

v.u, 

.v»4 

2.  (H 

2.  ;{4 

2t.4 

•  .71 

l..Vi 

1.71 

Ml 

«._';{ 

1.  12 

1.  (,-} 

Ml 

ITS 

I.Oft 

I.-22 

MU 

.->.ls 

1.  22 

1.41 

2».4 


s,-,2 


l.'.M 


2«i.  liX 


^'OTE.— At  times  the  accuracy  of  the  abovi*  result.''  may  l«'  inon-  or  l<"!.>i  !jir«-<'(r'«l  hy  djiily  llm-tuation.s 
*uspdby  stored  water  above,  but  otherwls<»  th«»  n'.snltsCan.  in  piunil,  !»••  ;i«r«  pt«<"l  a.s  ixc<ll«'iil. 


OCONEE    RIVER    NEAR    (;REKNSH<)R(),  CIA. 

This  station  was  established  July  25,  \Ui):\.  It  is  located  at  the 
^ew  wagon  bridge,  about  5  miles  west  of  (rreenshoro,  on  the  road  to 
•'adison,  Ga.  The  conditions  at  this  station  and  the  bench  marks 
^fe  described  in  Water-Supply  Paper  Xo.  IGS,  page  66,  and  in  Water- 
supply  Paper  No.  197,  where  are  given  also  data  for  previous  years. 
IRR  204—07 i 


8UBPACE   WATEB   BUPPLT,  1906. 
Diidtarge  meaturemenU  of  Otonee  River  near  Greensboro,  Ga.,  m  190G. 

.f,    I  Ar«  of  I     0»Bt.     !      HI. 


O^ltori; 


Daity  gage  height,  in  feet,  of  Oconee  River  near  Greentbora,  Ga.,far  ISOS. 


D»y. 

■''"■ 

it 

i 
11 

a.1 

Is 

ao 

ao 
ao 

18 

Ifar. 

Apr. 

"■' 

J„». 

July. 

Ang. 

Sept. 

I] 

22 
27 
Sl6 
25 
23 

58 

Oct. 

Not 

III 

IS 

ii 

us 

lai 

las 

5.3 
iO 

as 

17 

12 

1 

25 

a« 

ao 

27 
19 

a7 
ao 
%t 

2B 

2.4 
23 
23 
2.1 

22 
21 

23 
23 
22 

20 

aa 

20 

1.7 

1 

im 

1 

24 

L8 

26 
3.i 

21 

21 
&5 
7,0 

ll 

7.» 
9.0 
8.2 

ao 

11.0 

a4 

At 

a? 

9.3 
7.7 

&2 

ai 

26 

■Li 
26 

i,T 

43 

&2 

a9 

5.8 
49 

as      !( 

S.7 
8,7 

mz 
an 
ae 

32 

ao 

28 
28 

6::::::::::::::;i  m* 

27        27 

ao ...1    7.0 

28  I      23<     i 

Haling  ttMefor  Oconee  River  near  Greemboro,  Ga..Jor  ISftG. 


hp^t. 


I    be^i.  I 


I    he^t.  I 


»a 


Sic-fi. 
1,670 


NOTE.-Thpulwv"  tulilr  I?  h 
Iwlow  mg?  twight  10.3  Int. 
Iwing  Ti  p>ir  tenth. 
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mry.. 

ruAnr. 
eh.... 
U 


U9t 

emher. 
►ber... 
ember, 
mber. 


Monthly  discharge  of  Oconee  River  near  Greensboro,  Ga.^for  1906, 

[Drainage  area,  1,100  square  miles.] 


Month. 


Tbeywir. 


Dlschai 

rge  In  aecond-foet. 

1 

'  Minimimi.  i    Mean. 

1.250  '        4,100 

sq. 

Rnn- 

-ft.  per 
mile. 

3.73 

off. 

Maximum. 

Depth  in 
inches. 

11,800 

4.30 

2,070 

1.010  1        1,330 

1.21 

1.26 

11,500 

725  '        3,r>40 

3.31 

3.82 

2,330 

900  1        1,4H0 

1.35 

1.51 

2,120 

eoo  1        gri 

.883 

1.02 

6,820 

1520           l.StiO 

1.09 

1.89 

6.820 

065  '        2,480 

2. 25 

2.59 

4,760 

900  1        2. 120 

1.93 

2. 22 

4,000 

725  ,        1,070 

1.52 

1.70 

5,250 

900           1,590 

1.45 

I.  07 

1,430 

795  '            955 

.S08 

.97 

2,440 

795           1.210 

1.10 

1.27 

11,800 

620  1        1,950 

1 

1.77 

24. 22 

>TE.— Values  for  1906  are  excellent. 


OCONEE    RIVER   AT   FRALEY8   FERRY,  NEAR   MILLEDGEVILLE,  CJA. 

4 

This  station  is  located  at  Fraleys  Ferry,  about  6  miles  above  Mil- 
Igeville,  Ga.,  and  about  4  miles  below  the  mouth  of  Little  River, 
is  point,  being  above  the  dam  at  Milledgeville,  has  a  nearly  natural 
Wj  being  but  slightly  affected  by  dams  a  great  distance  upstream. 
The  channel  is  straight  for  some  distance  above  and  below  th(>  sta- 
n.  The  current  is  moderate  or  slow  at  low  stages.  The*  bed  is 
idy  and  changing,  but  the  rock  shoals  below  will  probably  control 
B  water  level  at  the  station. 

Discharge  measurements  are  made  from  the  ferryboat  or  from  a 
lall  boat  controlled  by  the  ferry  cable,  along  whicli  the  distaiiees 
B  marked.  Measurements  can  be  made  at  low  and  inediuni  stages 
Jy,  as  at  higher  stages  the  current  soon  l)econies  too  swift  for 
fetv  in  boat  measurements. 

The  gage  is  a  heart-pine  timber  bolted  to  solid  rock  on  the  Ic^ft  bank 
K)  feet  above  the  ferry  and  capped  witli  a  1  by  2  inch  wahiut  <i:a<;e, 
hich  reads  from  4.1  feet  to  9  feet.  Tlie  gage  is  read  twice  a  day  by 
?sse  Cummings.  The  bench  mark  is  a  ])oint  and  circle  cut  into  solid 
)ck  on  the  left  bank  35  feet  from  edge  of  wat(*r  and  20  f(H't  above  tlie 
■ny  cable;  elevation,  17.02  feet  alcove  gage  datum.  These  an*  set 
)  accord  with  the  former  temporary  gag(»  used  during  October  and 
ovember,  1905. 

^icharge  measurements  of  Oconee  River  at  Fraleys  Ferry,  near  MiUedgerxlle,  (ki.,  in  1906. 


Date. 


Ilydrographer. 


»y23 1  F.A.Murray. 

5toberl2 1  W.  E.  Hall... 


Width. 


Fcft. 
273 
276 


Area  of 
section. 


Sq.  ft. 
1,960 
1,910 


Gage 
height. 


Fret. 
5.59 
ri.02 


\ 


Dis- 
charge. 

Sec.-ft. 
1.540 
2.2m 
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SUKFACB   WATER  SUPPLY,  1906. 


Daily  gage  height y  in  feel,  of  Oconee  River  at  Fraieys  Ferry,  near  MHUdgevUle,  Ga 

1906. 


1. 
2. 
3. 

4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12- 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


May. 


5.6 
5.5 
5.5 

5.6 
5.8 
6.0 
5.9 
5.7 
5.5 


June. 

July. 
5.6 

Aug. 

Sept. 

Oct. 
7.2 

Nov. 

5.4 

8.8 

1 

6.8 

5.6 

5.4 

5.6 

8.2 

7.2 

(°) 

5.6 

5.6 

&0 

7.5 

a8 

(a) 

5.6 

6.8 

'        6.8 

7.7 

6.0 

8.7 

5.6 

6.8 

'      a3 

7.9 

5.8 

8.4 

5.6 

5.9 

5.6 

7.3 

5.6 

8.8 

5.G 

5.6 

6.4 

7.0 

5.5 

ao 

5.6 

6.6 

6.9 

6.6 

5.5 

7.0 

5.6 

5.5 

8.6 

6.3 

5.5 

6.4 

5.6 

5.6 

8.8 

ao 

5.4 

6.2 

0.6 

5.6 

7.4 

5.8 

5.6 

6.2 

5.6 

5.9 

6.3 

5.8 

5.6 

6.0 

5.7 

6.2 

6.0 

6.6 

6.0 

5.S 

7.0 

6.4 

6.6 

5.9 

5.7 

(°) 

7.9 

7.4 

6.0 

5.9 

5.9 

8.2 

7.8 

5.5 

5.9 

6.0  1 

7.9 

&2 

5.4 

5.8 

6.1 ; 

(») 

8.4 

7.0 

5.9 

5.9 

6.1  ] 

8.6 

11.0 

6.4 

7.2 

6.0 

6.4 

7.4 

8.2 

6.8 

8.0 

6.4 

6.6  1 

6.6 

7.2 

7.3 

8.0 

6.2 

6.2 

7.0 

7.4 

7.1 

7.8 

6.0 

6.0 

6.8 

7.2 

6.8 

7.0 

5.9 

5.9 

6.0 

8.0 

6l6 

7.1 

5,8 

5.8 

5.8 

7.2 

6.2 

7.1 

&8 

5.8 

5.8 

6.6 

6.2 

6.6 

5.8 

5.7 

6.2 

6.2 

5.4 

7.2 

5.8 

5.6 

5.9 

6.0 

7.2 

7.5 

5.7 

5.6 

5.6 

6.6 

6.8 

7.0 

5.6 

.5.7 

5.6 

&5 

7.0 

6l6 

5.6 

56 

8.8 

6.8 

5.6 

a  Water  over  the  gage. 
Rating  table  for  Oconee  Rivei  at  Fraieys  Ferry  near  MULedgevilU,  Oa.,for  J90.',-i 


Gage 

Dis- 

Gage 
height. 

Feet. 
5.00 

Dis- 

height. 

Feet. 
4.30 

charge. 

charge. 

Sec.-ft. 

Sec.-ft. 
1,000 

4.40 

580 

5.10 

1,090 

4.50 

640 

5.20 

1.190 

4.60 

700 

5.30 

1,290 

4.70 

770 

5.40 

1,400 

4.80 

840 

5.50 

1,520 

4.90 

920 

5.(i0 

1,640 

Gage 
height. 

Feet. 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 


Dis- 
charge. 


Sec. 


ec.-ft. 
1,770 
1,900 
2,040 
2,190 
2,350 
2,520 
2.690 


Gage 
height. 


Feet. 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 


Dis- 
charge. 

Sec.-ft. 
2,860 
3.040 
.'?,220 
3,410 
3.600 
.3.800 
4.000 


Note.— The  above  table  is  based  on  five  discharge  measurements  made  during  1904-1906.  and  is 
defined  below  gage  height  6  feet. 


OCONEE    RIVER    AT   DUBLIN,  QA. 

A  station  was  established  by  the  United  States  Weather  Bureau 
1894  at  Dublin,  Ga.,  about  60  miles  above  the  junction  of  the  Ocoi 
with  the  Ocmulgee.  Records  were  kept,  with  the  exception  of 
summer  months  of  1896,  until  April  30,  1897,  when  the  station  \ 
discontmued.  In  1898  discharge  measurements  were  commenced 
the  United  States  Geological  Survey,  and  February  11  an  obser 
was  employed  to  read  the  gage.  October  15,  1898,  the  WeatI 
Bureau  again  adopted  the  station  and  has  maintained  the  gage  8 
furnished  ga^e  heights  to  the  Geolo«^ical  wSurvey  continuously  sii 
that  time.     The  conditions  at  t\\is  slaiVow  «av^  \Xv^\>«i!k.Q!tv  \\\^xV& 
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wribed  in  Water-Supply  Paper  No.  168,  page  71,  anil  in  Water- 
>ply  Paper  No.  197,  where  are  given  also  data  for  previous  years. 

Discharge  nuasuremejits  of  Oconee  River  at  Dublin,  Ga.,  m  l!f06. 


Dete. 


nydrognpher. 


¥>iain.      gpction.      hoiKht.      charge. 


i6 F..V.  Murray. 

iti do 

K do 

mberl.-..    W.  E.  Hall... 


Feet. 
237 
2:^7 
222 

258 


Sfj.  ft. 
I.<i90 

i.otw 

957 
2.  LW 


Fett. 

3.14 

.3.11 

.H2 

5.  F*) 


Sn.-ft. 
4.320 
4.300 
2.280 
0.5<10 


Daily  gage  height^  in  feet,  of  Oconee  Rirer  at  Dublin,  da.,  for  lUtui. 


Day. 


Jan,   I  Feb.     Mar.  i  Apr.     May.    June.    July.     .\ug.     Sept.     Oct.      Nov.     IH'c 


....  6.9' 

13.9 

11.8 

8.9 

7.6 

6.4 

4.4 
4.7 
4.4 

5.7 
7.2 

6.2 
6.9 
6.5 
6.3 
6.5 

5l5 
4.9 
3.9 
3.3 
3.3 

;i.5 
3.4 
4.6 
4.4 

4.0 

3.2 
3.0 
3.0 



3.1  ' 

2.7  1 
2.7, 
2.5 
3.0  1 

3.3  i 
3.3  j 
3.0 
4.0. 
5.6 

a9 

7.3 
6.5  , 
4.9, 

4.0  i 

3.5 

6.7 

7.7  ' 
9.5 

12.5 

15.0  ' 
15.7  ' 
15.7 
16.4 
17.5 

16.7  , 
14.0  , 
13.1 
9.0 

7.8  ' 
8.5    . 

9.7 
10.0  ' 
9.2  1 

7.7  i 
6.5  1 

5.0  1 

3.5  , 
3.0 
3.0  i 
2.7 

2.5 
4.3 
5.0 
4.2 
3.3 

2.9  ' 
3.0 
3.8 
3.2 
3.0  i 

2.4  ! 
2.0  ' 
2.2  1 

1.8  ' 
1.7  ' 

1.6  , 

^'i 
1.0 

.91 

1.0 

1.4 
2.4 
2.4 
2.2 
1.8 

1.5 
1.2 
1.0 
1.5 
2.3 

3.0 
2.2 
1.5 
1.5 
1.2 

.9 
.8 
.8 

m 

.8 

.9 

1.0 

1.0 

1.2 

1.4 
1.3 
1.3 
1.0 
1.7 
1.0 

1.6 
1.5 
1.5 

l*  , 
1.4 

1.6 
1.8 
2.1 
1.8 
1.0 

.8 
.6 
.3 
.3 
5.0 

7.7 
11.1 
14.7 
18.7 
18.2 

17.0  ■ 
14.0  1 
13.0  ' 

O.H 

3.9 

2.0 
1.0 
1.5 
2.0 
1.0 

1.3 

.9 

.9 
1.9 
2.5 

2.9 
2.0 
1.9 
3.9 

4.2 

4.9 
0.2 
7.1 
0.0 
4.5 

5.S 
«i.  5 
7.2 

4.   t 

8.0 

0.0 
9.0 
10.  2 
0.0 
S.O 

7.4 

K.O 
K.O 
!..() 

4.0  . 
.).  0 

6.7 

7.S  ■ 
8.3 
8.9 
S.5 

0.9 
0.9 
5. 0 
4.5 
3.4 

2.5 
1.7 
1.4 
1.5 
1.7 

1.0 
2.0 
2.4 
3.4 
4.,') 

5.  f. 
4.S  . 
h.  5 
r..  0 
.'..  0 

4.2 
W.  0 

:?. .'{ 
'). .'» . 
•■. .'» 
•«.o    . 

5.  r>  ' 

7.5  , 
5. 0 
4.0 
.3.0 

2. .') 
2. 0 
1..') 
1.5 
1.0 

.0 

.  < 

.  7 
1.0 
1.5 

2.  0 
2.  :> 
2.  0 
l.s 
1.2 

1.0 

j.r. 
:>.  0 
h.  0 

4..S 

;'..  \ 
a.  0 
4.  s 

3.0 
2.7 
.').  t) 

li.S 
S.  2 

0.1 
0.1 

o.s 

10.  0 
10.  .3 

0.  0 

.V  0 

4  0 
2.0 
l.a 

1.0 
.3 
1.0 
1.0 
I..". 

l.s 
2.0 

2. :. 
1.:. 
1.0 

1.0 
.  0 

i!o 

i.f) 

.  1 

0. .-) 

. .') 
•t 

2 

.  7 

.  < 
.0 
. ') 

.  7 

.  7 

I.r, 
1.5 

l.H 

1.7 
2.0 

2.  0 
2.S 
2.  0 
1.7 
1..') 

1.7 
1.0 
!.(> 
1.0 
1.0 

1.0 

6.2 

.0 



....       5l6 
5.6  1 

.  1 

s 

7. 5 

s 

8. 5 

/ 

..   .     10.0  ■ 

....      12.6  ' 

1    0 

. . . .      14. 4  1 

1.0 

. . . .      14. 4  ' 
. . . .      13. 3  1 

1.0 
1.0 

. . . .      10. 0 

1.0 

a4i 

1.7 

6. 0 

2.  7 

6.1  1 

A. ». 

1 
5.7 

2.  r. 

....       4.8  1 
4.3 

\.A 
1.  .'» 

4. 4 

2  -^ 

3.8  ! 

2.0 

1 
....       3.7 
3.4 

4.:) 

'..  A 

4.2  : 

4.  '. 

4.5' 

A. :. 

9. 2  1 

A.  0 

14.7  i 

A.  0 

. . . .      19. 1 

;{.  0 

19. 2 

1.  7 

18.8    . 

\.u 

....      17.0    . 

1  .') 

....      15.2  '. 

2  0 

Rating  tanlefor  Oconee  Rinr  at  Dnhlut,  (ia.,  fnr  lanr,. 


Gage 
height. 

Feet. 

0.20 

.30 

.40 

..W 

.00 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 


Dis- 
charge. 


Sec.-ft. 
1,860 
1,880 
1.960 
2,040 
2,120 
2,200 
2,280 
2.300 
2,440 
2,520 
2,6a5 
2,690 
2,775 
2,860 


Gage 
height. 


Dis-       I     (IaK<* 
charge.    <   tuMght, 


Fret. 
1.00 
1.70 
1.80 
1.90 
2.00 


o 

2. 

2. 

2. 
o 

'> 

2. 
2. 
2. 


10 
20 
30 
40 
•X) 
(10 
70 
80 
90 


Sec.-ft. 
2.94.') 
3,030 
3,lir, 
3,200 
3,2S.-> 
3.. 370 
3 . 4.V> 
3.540 
3.02.''> 
3,710 
3  70''> 
3.S>»0 
3,970 
4,(KK) 


Ftrt. 
AAM) 
A.  20 
.3.  40 
.3.  (X) 
.3.  SO 
4.  0(» 
20 
40 
(iO 

4.  SO 
5. 00 

5.  20 
.'..40 
5.  (iO 


4. 
4. 
4. 


Dis- 

Str.-fl. 
4.1.V) 
4,3:10 
4.. '.10 
4.riO.'» 
4..SS.-) 
'.,07:. 
.'»,2«i.'. 
'» ,  4.V) 
.'i.tv'iO 
.'i.K.'iO 

o,a'/) 
h.2:)0 

0,4.'i0 

o,rs'io 


Clip' 
height. 


Fe,t. 

.'..  .so 

•i.  00 

7.fK) 

S.  00 

0.00 

10. (X) 

11.00 

12. 00 

13.00 

14.00 

1:..  00 


I)i.<;- 
ch.j  rge 


Srr.-ff. 
o.sto 
7.0*«) 
s.l'K) 
0,300 
10.r.40 
1 1 .  '.«»0 

13. 4;tf) 
I4.o:io 

10  .')00 

IS. 100 
lo.soo 


>rE.— The  above  table  is  ba0«>d  on  tUnchargi'  nicasu  n*menlH  made  during  \90'A-\90».\.  aiv^V  v*  v<^U  deftned 
V gage  heigbt  7  feet.    A bove  gagii  height  1 4  feet  Iho  rating  curvo  \s  a  V&i\gei\X,  XYv^  OLV^^wwt^YwVev^ 
er  tenth. 


sraFACE   WATEB   8UPPLT,  1806. 
MimlUf  dudiargt  <^  Ottmer  R\T€r  at  DhMiii,  Oa,.far  IOOH. 


IDniKW 

n».*.lM-,««,»il«.l 

RniMfl, 

«™.^ 

"-"' 

S«.-li,wr  DpHtH 
>q.  mlh.     iDdH 

iK.«n 

IS          U 

» 

DOC 
IW 

an 

i 

3 

I'ss 

S,»10 
B.2W0 

IS 

^3» 

i.§ao 

B,MO 

. 

OHOOPKE    RITEB    XEAR    REIDSVILLB,  OA, 

This  Station  was  established  June  13,  1903.  "It  is  located  at  the 
wooden  highway  bridge  known  as  Sheppards  Bridge,  41  miles  westol 
Reidaville,  Ga.  The  conditions  at  tliis  station  and  the  bench  marks 
are  described  in  Wat*>r-Supply  Paper  No.  168,  page  75,  and  in  ^Vatf^ 
Supply  Paper  Xo.  197,  where  are  given  also  data  for  previous  yi 


DiiAarge 


of  Ohooptt  ftttf 


D-  Reiibnlk,  Ga.,  in  190K. 


Daily  gage  krighl.  in  feet,  o/  Ohoopee  JHva  near  Baimlb,  Ga.,for  1906. 


H»T.  I  Apr.     Ukr-  I  iaa 


^ 

Sept. 

S.S 

ALTAHAHA  RIVEB  DBAIKAQE  BASIK. 
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[taily  gapf  h(ight,  infeeljOfOhoopee  Rii^er  near  ReidsiilUj  da.,  for  19fH)     ('(>ntiiuH'<l, 


I**^- 

Jan. 

1 
6.3  ! 

1 

Feb.  j 

Mar. 



7.6 

1 
\pr.  1 

^•1 

lUy. 

1 

June. 

_ 

10.9 

1 
July. 

9.2 

\ug. 
2.3 

Sept. 
.^9 

2.4 

Nov. 
1.9 

Dec. 

fl 

T.5| 

1 

2.0 

a. 

d.1  1 

8.1 

ao 

2.4  ' 

•» 

10.0 

a4  , 

2.H 

3.4 

2.4 

1.8  1 

2.3 

B 

as  , 

8.2 

8.7 

2.2  1 

.9! 

0.2 

7.6  1 

3.1 

3.2 

2.3 

1.7 

2.3 

2t 

7.0 

8.0 

0.0 

2.0  1 

1.3  1 

8.1 

7.3 

4.1 

3.1 

2.3 

l.ii  ' 

2.3 

s. 

7.5 

7.6; 

8.6 

1.8  , 

2.5  1 

7.2 

7.3 

4.8 

2.9 

2.1 

1.6  1 

1 

2.3 

%. 

8.0 

7.2 

7.7 

1.7  i 

3.5  ' 

6.5 

7.5 

5.2 

2.7 

2.0 

1.6  , 

2. 3 

t. 

8.5 

6.8 

7.2 

1.6 

4.0  ' 

5.9 

7.2 

6.7 

3.1 

1.9 

1.5 

2.0 

«. 

9.0 

6.5  , 

6.8 

1.4  ! 

4.5 

5.5 

6.9 

8.1 

3.4 

1.8 

1.2  , 

2.0 

a 

9.4 

6.8 

1.3  ; 

4.8  ' 

5.3 

7.8 

X  G 

3.  5 

1.7 

1.1 

2. 0 

a. 

9.3 
9.0  ! 

1 

1 

1 

6.7 

a7 

1.2  ' 

1 

1 1 

5.1 
4.4 

1 

5.2 

8.6 
9.0 

9.1 

8.9 

3. 3 

l.(i 
1.6 

I.O 

1 
1 

2.  1 

a 

2.4 

Rating  tabic  for  Ohoopee  River  near  Reidsville,  (in.,  fur  lUOr,. 


Ga«p 
height. 

Dij>- 
cbarge.  ; 

bei^t. 

charge. 

Gage 
hei^t. 

Dis- 
charge. 

'      (lagp 
height. 

Dis- 
chargi' 

Feet. 

Sec.-ft. 

Feet. 

"%■ . 

Feet. 

Sec.-ft. 

,      Ffft. 

Sec.-ft 

0.70 

83    ' 

2.10 

3.50 

<)00 

5.  SO 

l,4:tH 

.80 

93    , 

2.20 

302    ; 

3.60 

62i» 

;         6. 00 

;       1,520 

.90 

104 

2.30 

321    > 

3.70 

6.'i9 

1         6.20 

1       1.W2 

1.00 

115 

2.40 

341 

3.80 

(i90 

6. 40 

!       I.«i8:) 

1.10 

127    ' 

2.50 

361 

3.90 

722 

6.  CA) 

1       1.771 

i.a) 

140    1 

2.60 

382 

4.00 

lOiy 

1          6.  S() 

1     i>r.o 

1.30 

153    ' 

2.70 

403 

4.20 

'          824 

1          7.0() 

\,[n) 

1.40 

167    ' 

2.80 

425 

4.40 

895 

8.  Of) 

1     2, 4:«) 

1.50 

182    i 

2.90 

447 

.    4.60 

968 

'          9. 00 

2. «».')() 

1       1.60 

1»7 

3.00 

470 

4.80 

1,043 

U).{*) 

.i,:Ht) 

1.70 

213    ' 

3.10 

494 

5.00 

1,120 

11.00 

'       4. IJO 

1.80 

230    1 

3.20 

519 

5.20 

1       1,1W 

1.90 

247    , 

3.30 

•    545    1 

5.40 

1,277 

1 

2.00 

265 

3.40 

572    1 

5.60 

'       1,3.57 

1 

XoTL-Tbe  alN>ve  table  is  l)ased  on  discharge  measurements  made  during  HMX'i-ltNM;  and  is  writ  <l<>rui«>d. 

Monthly  discharge  of  Ohoopee  River  near  Rcidsnilc.  (in.,  for  I'tnc. 

[Drainage  area,  1,280  Hqiuiro  miles.] 


Month. 


Dischargf  in  .socfnid-frrt. 
Maximum.    Minimum. 


Hiin-otr. 


v«  ...„        •'^••'•■-ft.  {XT    l>('i)th  in 

JV]  '*(||1.  ■!  d  t 

<t[.  nnl<'.    I    InclK'S. 


January 

Jebruar)' 

March 

p::::::::::: 

% 

August 

September 

October 

•Jovemlwr 

Oecember 

The  year. 


3. 

•"{. 

•> 

•"I 

I. 

1. 

4. 

•} 
~i 

1. 


280 
22f) 

m) 

ii4<) 
Ui) 
120 
(MiO 
(XX) 
4W) 
Ti'O 
247 
.-{41 


1 


rm)  1 

2.  470 

l.(»:! 

•  )  •)■• 

7;;(i 

-',420  , 

1 .  v.» 

I.«»7 

440  1 

2.140  1 

1.1.7 

1 .  '.»2 

140  ' 

til'l    I 

.  4s4 

..'■.4 

104 ; 

;{.v.»  1 

.  2^0 

.  ;i2 

4J.-. 

2.2i(t  ; 

l.7;i 

1 ,  \y.\ 

UX) 

\,im 

1.2.^ 

1.44 

.TJl 

1 .  .{70 

1.07 

1.2.{ 

.{21 

K\H 

.  •i70 

.  /.') 

1<»7  ' 

.'.20 

.  40<* 

.47 

s:i  ; 

14«> 

.114 

.  V.i 

H-{    , 

\s<i 

.  14H 

.  17 

4.120 


K\  ; 


.240 


<«70 


UAY.t 


JfoTE.— Values  are  rated  as  follows:  January  lf>  April  and  Jun«' to  Octolwr.  <'\t'«'lk'nl ;  May.  N'<>- 
^mber,  and  December,  good. 
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SURFACE  WATER  6UPFLT,  1906. 


8T.  JOHX8  RimER  DRAIXAGE  BA8IK. 

SILVER    SPRINGS   AT   StLTER   SPRINGS,  FLA. 

Silver  Sprin^rs  form  the  outlet  of  an  underground  stream  or  system 
of  streams  so  large  that  steamboats  run  on  the  stream  leading  from 
it  into  the  basin  of  the  spring.  This  water  flows  eastward  about  9 
miles  into  the  Oklawaha  River,  which  has  its  source  in  a  numberof 
lakes  in  central  Florida,  and  flows  north  for  a  considerable  distance, 
then  eastward  into  the  St.  Johns  River,  which  empties  into  the  Atlan- 
tic Ocean. 

On  May  25.  1906,  a  station  was  established  at  Silver  Springs  for 
the  purpose  of  ob^n'ing  the  amount  and  fluctuation  of  the  flow  from 
this  remarkable  spring.  The  vertical  gage  is  attached  to  a  post  in 
the  basin,  and  discharge  measurements  are  made  from  a  boat  at  a 
point  on  the  outlet  stream  just  below. 

The  bed  of  the  stream  is  sandy  and  is  covered  with  vegetation, 
making  it  difficult  to  measure.  At  the  point  usually  measured  the 
width  is  about  100  feet,  with  a  depth  of  10  feet. 

A  measurement  was  made  May  26,  1906,  by  W.  E.  Hall,  mihik 
following  results: 

Width,  110  feot;  art»a,  876  square  feet;  gage  height,  3.02  feet;  discharge,  545  second- 
feet. 

Daily  gage  height,  infect,  of  Silver  Springs  at  Siherspringy  Fla.,for  1906. 


Day. 


May.      June. 


July. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


2ti. 
27. 
28. 
29. 
30. 
31. 


:io 

3.1 
3.1 

.11 
III 

3.05 
3.05 


3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

3.05 

3.15 

.3.15 
3.  ,35 
3.6 
3.4 
3.4 

3.4 

3.45 

3.5 

as 

a  45 
a  45 

a  45 
a  45 
a  45 
a  45 

a  4 
a  4 

3:45 

a  45 
a  45 


a  45 
a  45 
a  45 
a  45 
a  45 

as 
as 
as 
as 
as 


05 
1 


Aug. 


4.2 

4.2 

4.05 

4.0 

4.0 

4.0 

aos 
aos 
aos 
a9 


ass 

a9 

ae 

a9S 

a7 

4.0 

a  75 

4.05 

as 

.     4.05 

ass 

4.1 

4.1 

4.  OS 

4.1 

4.0    . 

4.05 

4.  OS 

4.05 

4.1 

4.0 

4.15 

4.0 

4.2 

4.2 
4.2 


4.1 

4.25 

4.2 

4.3 

4.a5 

4.3 

4.05 

4.35 

4.0 

4.4 

4.05 

4.4 

4.1 

4.35 

4.35 

4.3S 

4.35 

4.3 

4.3 

4. 25 
4.2 
4.2 
4.2 
4.  IS 

4.1 

4.1 

4.1 

4.05 

4.05 

4.  OS 
4.  OS 
4.0 
4.0 

aos 

aos 

aos 

aos 

ai 

ai 

ai 

aos 

aos 

aos 

ai 


a  is 

ai 

ai 

aos 

aos 

aos 

aos 

ao 

ao 

ao 

ao 
a25 
a4 
ae 
a  75 


Nov.      D«t. 


ass 

a9 

ao 

a9 

a9 

a9 

a9 

ass 

ass 

ass 

as 

as 

as 

as 

as 

as 

as 
as 
as 
as 
as 

as 

as 

ass 

ass 

ass 

as 
as 
as 
as 
as 

as 
a  75 
a  75 
a  75 
a  75 

a  75 
a  75 
a  75 
a  75 
a  75 

a  75 
a  75 
a7 
a7 
a7 


17 
IT 

n 

V 

n 

17 

n 
ta 
&« 
lit 

If 
u 
If 

3Lf 
U 

If 

If 
If 

u 
&f 

If 
If 

If 

35S 
l» 

iSk 
tSi 
i» 
15 

as 

15 


8UBFACK   WATEB   SUPPLY,    1906.  51 

EASTERN  GULF  STATES  DRAINAGES. 

riLL-VGOOCHEE  RIVER  (OF  PliORIDA)  DRAlNACiE  RASIN. 

MISCELLANEOUS   MEASITREMENT. 

"he  following  miscellaneous  discharge  measurement  was  made  on 
hlacoix-hee  River  May  24,  1906,  at  an  old  wagon  bridge  about  10 
PS  southeast  of  Dade  City,  Fla. : 

idth,  25  fe<*t;  aira,  26  square  feet;  discliarge,  11  8e<'<)n(l-f<*ot. 

8UAVAXEE  RIVER  DRAINAGE  HASIX. 

DESCRIPTION    OF    BASIX. 

)uwanee  River  and  its  principal  tributary',  Withlacoorheo  River  of 
)rgia,  drain  a  considerable  area  in  the  southern-(!entral  portion  of 
)rgia.  These  unit«  after  passing  into  Florida  and  continue  a  soutli- 
i  course  to  the  Gulf  of  Mexico,  about  10  miles  north  of  Cc^dar  Keys, 
e  eastern  branch — Suwanee  River — drains  a  portion  of  the  Okofino- 
? Swamp,  in  Georgia,  and  Santa  Fe  River,  a  tributary  from  tlio  oast, 
ning  in  lower  dowTi,  drains  the  upper  central  portion  of  Florida 
ng  west  of  St.  Johns  River. 

> 

SLnVANEE    RIVER   AT   WHITE    SPRIN(iS,  FLA. 

rhis  station  was  established  on  May  28,  100().     It  is  located  at  tlie 
mty  bridge,  in  the  town  of  White  Springs,  about  fiOO  feet  above  the 
nt  where  the  flow"  from  ^Vhite  Spring  enters  tlie  river. 
Measurements  are  made  from  the  single-span  steel  bridge  and  the 
jtle  approaches. 

Tie  standard  chain  gage  is  bolted  to  tlie  to])  ])lank  of  tlie  (h)\\n- 
am  fencing,  in  the  second  panel  of  tlie  bridge  from  the*  riglit  l>ank. 
in  length  is  47.33  feet.  The  gage  is  read  onee  a  day  1)\  J.  JI.  Hunt. 
'he  river  channel  is  cut  through  soft  rock,  but  the  bed  is  sandy  and 
some  moss  and  other  vegetation.  The  current  is  modc^ralely  slow, 
oming  sluggish  at  low  water. 

"he  bench  mark  is  the  top  of  the  downstream  end  of  the  second  floor 
m  from  the  right  bank ;  elevation,  41  f(»et  above  the  (hitum  of  the 
e. 

Discharge  meoinreimnts  of  Suiimuw  Hit <!' at  Whiti  Springs,  Fhi.,  in  lUOd. 


Date.         '  Ilydrogmpher. 


.1  _ 
I 
I 


If) '  W.  E.  IlaU. 

28 ' do 


Width     '    -^^^^^  '*'         ^'"^'*-  ^^^^' 

■   '  HX-tion.      height,      churgo. 


Fcft.     1     Sq.ft.  reft.     •    Sec.'ft. 

88  :«»7  .  '2.(W  I  154 


131 


l^WiO  ,        15.07 

I 


5, 350 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Suwanee  River  at  White  Springs^  Fla.^for  1906. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 
Nov. 

Dec 

1 

2 

10.8 
0,8 

17.6 
16.1 
14.6 
13.5 
12.6 

13.7 
14.3 
14.0 

ia8 

12.7 

lao 

19.0 
21.9 
21.7 
23.0 

25.2 
22.2 
21.5 

2ai 

18.6 

17.4 
17.8 
17.5 
18.2 
18.0 

16.8 
16.4 
15.8 
16.3 
15.6 
15.4 

15l5 
15.0 
14.8 
14.8 
14.5 

15.4 
15.0 
14.2 

ia5 

12.9 

12.2 
11.5 
11.0 
10.4 
10.0 

10.0 

10.3 

10.0 

9.5 

9.0 

8.6 
8.3 
8.3 
9.0 
9.3 

9.7 

9.2 

9.5 

10.0 

11.0 

11.9 

12.5 
•  12.9 

lao 
ia3 
lao 

12.7 
12.1 
11.8 
11.1 
10.9 

10.5 

10.1 

9.5 

9.3 

9.0 

8.7 
8.0 
7.8 
7.4 
7.1 

6.7 
6.4 
6.1 
5l8 
S.7 

5.6 
5.5 
&5 
5l5 
&3 

5.3 
5.7 
6.2 
6.4 
6.1 

6.0 
&8 
&7 
5.6 
5.4 

5.3 
5.1 
4.9 
4.8 
4.7 

4.6 
4.5 
4.5 
4.4 
4.4 

4.4 
4.4 
4.4 

4.3 
4.2 

4.2 
4.1 
4.0 
4.0 

a9 
a9 

as 
as 
as 
a: 
a6 

ae 
ae 
a4 
a4 
as 

as 
a2 
a2 
a2 
a2 

a2 
ai 
ai 
ai 
ai 

ai 
ai 
ao 
ao 
ao 

ao 
ao 
ao 
ao 

2.9 

2.9 

2.9 

3:::::..... 

8.7 
8.1 
7.8 

8.0 

8.8 

2.9 

4 ' 

2.9 

5 1 

19 

6 

2.9 

7 

19 

8 

9 

10 

8.7 
8.5 
8.3 

18 

18 

18 

11 

8.5 
9.2 

12.1 

lao 

18 

12 ' 

18 

13 

18 

14 

18 

15 

16 

17 1 

12.9 

ia5 

20.1 

18 

18 
18 

18 1 

21.1 
20.5 

2ai 
2a2 

20.3 
20.5 
20.5 
20.4 

20.1 
19.6 
19.2 
18.5 
18.0 

18 

19 1 

IS 

20 1 

18 

21 ' 

18 

22 ' 

18 

23 ; 

17 

24 j 

17 

25 ! 

17 

26 ' 

17 

27 

17 

28 

16.6 
14.8 

las 

12.0 

17 

29 

17 

30 

17 

31 

17 

MISCELLANEOUS  MEASUREMENTS  IN  SUWANEE  RIVER  DRAINAGE  BASDf. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  Suwanee  River  drainage  basin  during  1906: 

Suwanee  River  near  Suwanee^  Fla. — A  measurement  was  made  May 

17,  1906,  at  a  single-span  steel  truss  bridge  about  1  mile  northeast 
from  Suwanee  railroad  station.  The  bench  mark  is  the  top  of  the 
downstream  end  of  second  floor  beam  from  right  end  of  the  bridge; 
elevation,  35  feet  above  the  datum  of  the  assumed  gage. 

Width,  95  feet;  area,  330  square  feet;  gage  height,  2.78  feet;  disohaige,  317  8«x>nd- 
feet. 

Suwanee  River  at  EUaville,  Fla. — A  measurement  was  made  May 

18,  1906,  at  the  Seaboard  Air  Line  Railway  bridge,  about  300  feet 
below  junction  of  Withlacoochee  and  Suwanee  rivers.  The  bench 
mark  is  top  of  upstream  end  of  second  floor  beam  from  left  end  of  the 
bridge;  elevation,  41  feet  above  the  datum  of  the  assumed  gage. 

Width,  250  feet;  area,  2,260  square  feet;   gage  height,  5.45  feet;   dischaige,  4,630 
second -feet. 

Suwanee  Springs  near  Suwanee^  Fla. — ^A  measurement  was  made 
May  17,  1906,  between  the  spring  outlet  and  the  river,  about  200  feet 
below  the  wagon  bridge. 

Width,  5  feet;  area,  13  square  feet;  discharge,  44  second-feet. 

WitJdacoocliee  River  n^ar  Ousley,  Ga, — K  Tcv^^^wx^ixvent  was  made 
May  22 J  1 906,  at  a  low  wooden  wagon  Wv\^fe  ^  mS\»&^tK9X.  ^\^^\^:^> 


'A  -TIJA   I   TaTEE   StTPLT.  1906. 

i.Tj  jL  L  -  ■.■r.-r,7   :.r-::.  -  ■':^-'i^  a  very  hilly  and  steep  eountnr 

7:  -"-  -"-  -■—■'.  ^T.  ::■  C-i^'imWus.  Ga..  Chattahoochee  River  it 
»-  -z  -_-"."  -  i^-T-:-  --r  r'lrta^i.  Two  of  ihe  water-power  plantd 
t.-- -1  t-:l  I.  r.  in  F'  :.■- :i.r  i'jwerwigeof  Lumpkin Countyilosn 
:■:  •  '.  ^-  _-  *  n  -:.-rr  1'  i  fill  .>f  over  >50  feet,  366  feet  of  this  fill 
Vji_- ■.^--— -  "S"—:  P  Iz:  in:  C'>lunibu5.  .111  along  its  course  thm 
ij-  r..ir.T  -r.iLi  -t. '  .tjj:^-*  ri-i-win^  fmm  a  high.  hiUy  country.  These 
i-av-  ;:i:  -  fx..   a"  i  u^aiLv  witr-r  pii'wers  are  available. 

■  a.«7TAH'-->  &EE    BIVEB    XEAB    NORCBOSS,  OA^ 

Tr-U  *-4:-  r.  'it-  ^T^MUhe-i  .Tune  10.  1902.     It  is  locAtod  at Urd- 

i'-.k  j  :■'.'.  -rijv.  ="'-'-r  4*  niile*  ntMih  of  Xorcross,  Qa.,  aborctbe 
r..v UTh  ■.:'  .T->':.:Li  (.r-^s  in-i  ^.riiiw  the  mouth  of  Sewumee GraoL  The 
o.>r.- :■■.■■•:--  a:  •■.'^  -!ii".i-.r.  aa-i  the  bench  marks  are  described  in  Wita^ 
r«-i>piy  Par-rr  N--.  !'■".  p4^*r  m).  and  in  Water-Supply  PaporNb.  197, 
where  arr  j-ver.  ai?..i  ■:»:»  f^tr  previous  years. 

."■j  -:■;-      ■>    ■■    ■■■J    ■" '"•.:"'i%.i'-At  /tiur  near  .VormM*.  Gs.,  I'nlSOf. 


i  btlsEi. 


Sa.ff.    ;     /Wf.    I  S'tr* 
i.aol      i.n       i-i 


i>.,;--„A,»,rA;  ^(".,r  nrar  .Vonron.  Ga.,fir  ISOS. 


July. 

-lug. 

Sept. 

Oct. 

■PL 

b> 

77 

e.t 

if 

i 

1.8 

IS 

li 

ff 

X.ti 

s. 

a.a 

u 

K 

io 

4.3 

4. 

6.1 

H 

».» 

3.7S 

S. 

fl 

w 

G.2 

3.3S 

S.0 

a 

u 

o! 

«■■ 

u 

^ 

ii 

3. 

4.1 

1.S 

1 

a 

» a 

3.45 

17 

lis 

4.1 

a 

« 

s. 

).S 

4.0 

9 

u 

iM 

u 

;;ii 

7.3 

li 

i 

» 

« 

'nU 

T.fl 

u 

41 

■■L? 

4.0 

4.1 

4.1 

S.S 

3.gs 

1.H 

te 

R.1 

3.W 

s.ai 

.J.H 

3.B 

a.4t 

X* 

S.3 

S.78 
3.T 

3.4 

11 

IB 

3.6 

\'a 

\    V". 

VI 

\*i!S 

V-iS 

tl 

li 


APALACHICOLA  RIVER  DRAINAGE  BASIN. 
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Rating  table  for  Chattahoochee  River  near  Nonross,  Oa..for  lUon. 


Gaff? 

Dl»- 

Gn«p 
height. 

l>i»- 

<Jage 
hel^t. 

I      Dls- 

hlMKHt. 

DiH- 

K'ignt. 

chargp. 

'  charge. 

churgp. 

churgt.'. 

Ffft. 

Src.'ft. 

Feet. 

.   Sec.-ft. 

Feet. 

8f.c.-ft. 

F,ft, 

Sfi-.-ff. 

i» 

1.3tiO 

3.JS0 

2, 7X0 

4.90 

4.370 

7  M) 

7.SS.-I 

•2.-» 

l,4rt) 

3.70 

2.900 

r».oo 

4.-7)0 

7.K) 

H.is:> 

Hi) 

1..1tJ0 

3.  HO 

3,020 

.5.20 

4.7»<) 

7.S1I 

s.4<0 

■J.m 

l.WW) 

3.90 

3.140 

.1.40 

.').IMO 

S.IKi 

N.M).') 

2.70 

1,770     • 

4. 00 

3.2110 

.1. 10 

."•,.33) 

«).  (K) 

10.440 

2.M) 

l,i#« 

4.10 

3.3H0    , 

.LW 

.'•,r4V) 

10.  no 

12.I.V. 

I'.W 

1,990 

4.20 

3.. TOO 

♦'..00 

.'.,KsO 

11.  fK) 

13.«r2» 

;j.ao 

2.  100 

4.30 

3,020 

«.ao 

(i.KiO 

12.00 

l.-).7«i0 

^10 

1>,LM0 

4.40 

'      3.740 

i>.40 

r,.440 

1:1  (N) 

17.700 

,<-  M 

2,3-jn 

4.  .10 

.      3.HI1O 

♦1.  n) 

11. 7"J() 

11.  (K) 

10.«V.'iO 

3. 31 

J.  431) 

4.(i0 

,      3.»W 

«.  «0 

7,00.-) 

l.-..«J0 

21.r)00 

.1.40 

2..'>40 

4.70 

4.110 

7.00 

7.'J<C) 

3  r/) 

•J.rtiO 

4.  MO 

4.240 

7.20 

7 .  .-»S.') 

.V-  -rr.     Thf  rtlmve  t:ible  i.«»  hnsM  on  disehnrgp  mrusurpnHMits  imi'lc  liiirin^'  Iffa")-!!  an«l  i.^  wiHl  'hTHicil. 

.\fonthhj  dischanjc  of  Chattahoochrr  llirvr  iuar  XorrroHH,  (in.,  fur  rjtm. 

(DmlnHgt*  an-a,  1.170  rtriuiin*  Tiiili'«i.] 


Diik-hiirgi'  in  .•ii't<»n'l-f«'«'r. 


Kiwi  i.tr. 


Month. 


I 

Js*niuiry 

Fo  :•  rtiii  rv" 

M»  rrh .  / ' 

April ' 

May 

June ' 

July ! 

Aiiir  ist I 

:s*pt«^ml*t?r 

i^ctol-K^r ' 

Nov«*nil>«-r [ 

I>«?eint«er , 

Th«r  year 

I 

Note.— Values  for  1900  arc»  oxceJIent. 


t 

Maxinnini. 

Miniiiiiini. 

Mean. 

Sj'C.ft.  IM" 

!>,. 

[irti  in 

1 

>i\.  iniU-. 

iiii 

20.800  ' 

1 .  720 

4.»'«;0 

;m»s 

!..-)<• 

2.H40 

1.770 

2.  I(K» 

1.7?^ 

\.^; 

30,000  ' 

l.tK.0 

l.HK) 

1.  14 

4.77 

4,lv«) 

2.210 

2.  7.*i«) 

l.X, 

2.1.2 

3..W 

1..V.0 

2.IM4) 

1   7'.t 

2  «»•. 

4..-1OO 

1,4141 

2. «).".() 

1   7:. 

1    '.!.". 

8,«00 

\,MA\ 

;i.  '.Mr» 

W.  .M 

:5  KS 

13.«)0 

2,  H«) 

4..VJn 

.{..Mi 

4.  !.-• 

H.  l«0 

2.  \M) 

4.  :..'4» 

.;  >»•» 

4.:i4 

13.1100 

•l.iM) 

1.1.70 

■»  \*\ 

1  H) 

-LSSO 

2.21n 

2.».1'0 

1  .;i) 

2  .'.7 

9.440 

2.  UK) 

.I.OJO 

J.:.^ 

2  \*1 

20.S0O 

l.;{iK) 

.5.  I'i<» 

_'   !'> 

to  M't 

CHATTAH(X)CHEE    RIVER    AT    WKST    POINT,  CA. 

This  station  \Vas  established  July  30,  1S0().  It  i.>^  hKiitcd  nt  th(» 
^lontgomerv'  street  wagon  hridj^e,  and  is  now  niaintniinMl  by  the 
United  States  Weather  Bureau.  Th(»  coiidition^  at  tlii.^  .station  and 
the  bencli  marks'*  are  described  in  \Vator-Sii|)j)ly  I*a|)(M-  No.  Wis, 
pajre  84,  and  in  Water-Supply  Pap(M*  No.  1<)7,  where  are  ^^ivcn  also 
data  for  previous  years. 

Discharge  mcastnremenls  of  (^hattahnnchu  ll'mr  (it  If. .s/  I'niiif.  da.,  in  I'.fOfL 

r 

Date-         !  IIyrlnigrtii»h«T. 


Taniiiiry  24 F.  A.  Miirr-y. 

Janiuiry  24 do 

January  25 do 

Janiiar>'  30 do 

Febnian.'  15 E.  C.  Miirphv . 

May  10 '  M.  R.  Ilall... 

June  9 ' do 

Nov«nl>er  10. . .'  W.  E.  Hall. . . 


'idlll. 

\rvi\  of 
."M-t^.ri. 

Ft>t. 

>•'/•  /'• 

/■'///. 

Sti'.-ff. 

4.> 

7.:<«iO 

12.  «•! 

:M).  100 

.il4 

«i.  KSO 

Il.*«2  ■ 

27. 100 

4«>^ 

.'i.fl'O 

?».20  ' 

IK,  KX) 

:{'.n» 

4.  -wU) 

0.14  j 

10.  .300 

:««o 

:i,  340 

3.ro  , 

4. 390 

;i«io 

\\,  rA{^ 

3.75  , 

4.910 

.'IS-I 

:{.  100 

2.78  , 

3,120 

:t.s«; 

3. 040 

3.25  , 

3,720 

*  The  refermce  paint  in  the  top  of  thn  downst renin  end  ot  the  t*wow\  Vtotv  ^ov.^t  \w«.\w  >XEAttt  ^Jft^ 
brfdgB  Ooor  from  the  rlgbt-bank  end  ot  the  bridge;  elevation,  24.VJ  Iwt. 


SUBFACE   WATEB   SUPPLY,  1006. 
Daiiji  gage  heigM,  in  fat,  of  ChaUahoodttt  River  at  Wetl  Point,  Ga..for  I9(m. 


D.y. 

Jan. 

12.a 
4.8 

iii 

Fnb. 
3.» 

it 

i 
li 

3.4 

a!  4 

i:5 

3.4 
3.Z 
3.3 

3.1 
3.B 

!:I 

8,4 

iiIt 

17-6 

sis 

0.8 

Apr. 

8^4 
i.4 

s.a 

4.7 

4.B 

in 

3.8 
3.! 

««y. 

j.». 

Juir. 

3.0 

Aug. 

ell 

8.J> 

3.^ 

6.8 

4:3 

Sept. 
si  2 

<H 

^S  1   »S 

lis 

3.2 
3.1 

3.0 

2.» 

1; 

S.2 

! 

1 

»...^ 

"1" 

11 '  w 

g- 

'    •'■ 

Rating  table  for  ChatUihoochee  River  at  Wnt  Point.  Ga..  for 


twlgtit.  I  charge. 


Que 
heljfit. 


Owe 

height. 


"srsS- 1 


KOTK. -The  ahov«  Ut<le  Is  haseil  on  dlK'hHim  mmFiimncnls  made  durins  lUO-ltm  an 
deflnnl. 

Monthly  discharge  of  Chattahoorbte  Hirer  at  Weil  Point,  Ga..for  lyot!. 


Kiin-oft. 

f.-lt.pT   IVplhin 
1.  mifc.       inches. 


Pclmwr,,  ,  

Man-h 

May."."... 

NovtmlH-r 

A'prr.— luJuea  am  orobaW}-  excellent. 


APALACHICOLA   RIVEB  DRAINAGE    BASIN. 


AOQUE   RIVER   NEAR   DEMOREST,    GA. 
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This  station  was  established  July  16,  1904.     It  is  located  at  Cannon 

Bridge,  on  the  road  from  Cornelia  to  Acom,  2i  miles  from  Demorest 

And  about  4  miles  above  the  mouth  of  the  river.     The  conditions  at 

this  station  and  the  bench  marks  are  described  in  Wa tor-Supply  Paper 

\o.  168,  page  86,  and  m  Water-vSupply  Paper  No.  197,  where  are  given 

also  data  for  previous  years. 

Discharge  measurements  of  Soqut  River  luar  Demorest,  Ga.,  in  lUHfi. 


Date. 


Ilydrographer. 


JMuan-  Si.      :  W.  E.  Hall 

Jmhuh  ry  '2^ do 

June  27'. do 

July-  27 do 

October  I do 

OrtoJ>er  2 do 

October  2 do 


rltVi 

Area  <»f 

Gaee 

Difi- 

am. 

section. 

height. 

chnrgo. 

eel. 

Sq.ft.     , 

Fret. 

Secft. 

So 

S'M  ' 

1.16 

1,080 

Ho 

My  ' 

3. 81 

9fV> 

K\ 

•Mi  ' 

2.m 

212 

H\ 

2S.3  ' 

2.82 

•1&8 

K.") 

:l»2  ' 

A.  18 

7«) 

88 

47S 

.'i.a.'i 

1.750 

88 

4X7  : 

r).37 

1,770 

Daily  gage  height,  in  feel,  of  Soque  River  near  Dnuorest,  (hi.,  for  I'JOfi. 


1. 

4. 

5. 


ti. 


•i. 

f». 

10. 

11. 

12. 
13. 
14. 
IS. 


16. 
17. 
IK. 
W. 
TtS. 


21. 

a. 
n. 

15. 


2fi. 


30. 
31. 


Day. 


; 

Jan.  ! 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S<-j)t. 

Oft. 

Nov. 

Deo. 

2.1    , 

2.65 

1 
2.2    1 

2.75 

2.5 

2.2 

2.  a=) 

2.  8.5 

4.4 

4.4 

2.  Tk) 

2.4 

Z05 

2.65 

2.15  1 

2.75 

2.5 

2.25 

2.05 

2.7 

3.7 

.'». «. 

2.  5 

2.4 

8.2 

2.5 

2.25  ' 

2.7 

ao 

2.3 

2.05 

3.0 

3.  0 

7.  o 

2.  5 

2.4 

5.8 

2.45 

2.2    1 

2.65 

2.75 

2.6 

2.0 

2.  75 

0.4 

18 

2.  «1 

2.  45 

3.6 

1 

2.4 

2.2    1 

2.7 

2.6 

2.3 

2.1 

2.7 

5.  2 

2.  5 

2.  (i 

2.4 

3.0 

2.35 

2.25 

2.65 

2.6 

2.3 

3.3 

2.  «i 

3.  T) 

2.3 

2.  5.'", 

2.  45 

2.4 

2.35 

2.2 

2.()5 

2.85 

2.2 

2.  45 

2.  75 

.12 

2. 1') 

2.  5.0 

2.  45 

2.35 

2.3 

3.2    , 

2.(i5 

2.5 

2.2 

;^o 

2.7 

2.  K'i 

3. 7     • 

2.  .V) 

2.45 

2.5 

2.3 

2.5    ' 

2.8 

2.4 

2.2 

2.8.'-, 

2.  li 

2.  8 

15 

2.  Tk. 

2.  .0 

2.4 

2.3 

2.3    1 

2.75 

2.4 

2.2 

2.7 

2.  r. 

4.  3 

3.  1     ' 

2.  <1 

2.  .05 

3.0 

2.25 

2.25  ' 

2.7 

2.4 

2. 25 

2.  95 

2. «!.''» 

.3.  8 

2.8     , 

2. ». 

«).l 

2.9 

2.4 

2.2    i 

2.6 

2.36 

5.0 

2.0 

2.  5 

.3.0 

2.  4.1 

2.  5.') 

4.3 

2.7 

2.3 

2.25  , 

2.65 

2.35 

3.2 

2.  Jo 

2.4 

.3.  i\ 

2.  .3.*.  , 

2.  .V. 

10 

2.55 

^25 

2.8    1 

2.6 

2.3 

2.85 

2.  1 

2.  Xy 

2.0 

2.8 

2. .') 

2.0 

2.45  ' 

2.25 

&1     , 

2.9 

2.25 

2.8 

5. 0 

4.8 

2.  85 

3.  1 

2.  5 

2.85 

2.66  , 

2.2 

3.4    1 

2.8 

2.25 

2.75 

2.8 

3.0 

2.  5 

1  l.'i 

2.7 

2. 05 

2.65  ' 

2.2 

3.1     , 

2.75 

2.2 

2..-).') 

2.8 

2.  s 

2.  -.1', 

.3.  0 

2.  <u') 

4.8 

2.4    1 

2.2 

3.7 

2.56 

•)  •> 

2.4 

4.*1 

'Ji.3.  :> 

.0.8 

4..S 

2.  to 

1  (i 

2.3 

2.2 

8.3 

2.5 

2.  2 

2. :« 

.3.  2 

4.0 

.'.  0 

\l  8 

4.0 

14 

!    2.25 

2.2 

3.8 

2.5 

2.25 

2.  2.". 

2.0 

3.4 

4  0 

14 

l.s 

2. 05 

2.2 

2.25 

;i2 

2.5 

2.2 

2.  0.'> 

2.  0 

3.  2 

3.1 

1  0 

2.  0 

♦17    ' 

2.4 

3.1 

2.  45 

O    ') 

2.  2 

.'».  ."> 

2.  S 

«;.  2 

10 

.3.  2 

2.  8,0 

5.6    1 

2.2 

2.85 

2.45 

2.2 

2.  2 

4.4 

.3.  2 

.•>.  .{ 

2.  0.') 

1  0 

2. «. 

3.4 

2.2 

2.7    ' 

2.45 

2.2 

2. .". 

3.  2 

2.  0 

4.0 

2.  0 

2.  8 

2.0 

2.8  ; 

2.2 

2.(55  1 

2.4 

2.25 

2.  2 

2.  0.') 

l.s 

.\.  f, 

2.  .H.'l 

2.  »■» 

2.  .05 

2. 55  i 

2.2 

2.5    I 

2.4 

2.  ATy  . 

2.  ir. 

2.7 

2.7 

.17 

2.8 

2.  .05 

2.  55 

1    2.45  . 

2.26 

3.2 

2.5 

.3.2    I 

2.  1 

2.  7.-) 

2  «w) 

18 

2.8 

2.5 

2.7 

2.ft5i 

2.2 

ai    ' 

3.0 

.3.0 

2.1 

2.0 

2.  «i 

IS 

2.  75 

2.  45 

2.8 

;    2.9 

3.2    • 

2.55 

2.  3 

2.  8 

2.  7.-. 

■s.  2 

3.3 

2.7 

2.5 

2.  75 

2.7 

4.0    • 

2.5 

2.  V* 

2.  2 

2.7 

4.0 

4.2 

2.  ro 

2.  4.0 

2.0 

2.6 

2. 85  ' 

2. 2.> 

3.4 

(■).  2 

2.0 



0.2 

1 

1 

•> Maximum  gagn  height  17.0  feet. 
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Sating  table  for  Soqiu  Rhtrnear  Daiwrttt,  Go.,  for  1906. 


£S. 

dS'iSo. 

^x. 

oh..tgp. 

hBl^l. 

ch,.!^. 

^».. 

Dls- 

Fai. 

8K.-fl. 

Far. 

"'s8' 

Fill. 

'r^< 

Fffl. 

"•'A- 

^^ 

MJ 

i;S 

nao 

"" 

NoTK.— Tbe  ■bova  Ubia  la  buod  nn  dlKhMe  meaauninont*  mido  during  l«M-l»Ofl  m 
denned  twlow  gaae  btigbt  S  I«t.  Ahovs  gagn  l»4gbt  1.4  Iwt  the  Tsting  cuiv  Is  s  Ungvn t.  Itar 
baing  n  per  tenth. 


Monthly  tUtchargt  of  Soquf  River  n 


T  DemorftI,  Ga..for  lilDG, 
■are  miles.] 


_       - 

DlHhaixe  In 

•erond'leet. 

Month 

M«,n,un..|«.n 

n,un,.I    Me.n. 

Ser.- 

j,„ 

1.080 

2ST  1            731 

-ft-I«rl  IM 


FLINT    RIVER    NEAR    WOODBURY,  OA. 

Measurements  of  the  flow  of  Flint  River  were  made  during  1S97 
1898  at  Molina,  Ga.,  but  the  river  bed  was  so  shifting  that  the  sta 
was  discontinued  June  2,  18!)8.  Measurements  were  made  in  ISfr 
the  Macon  and  Bimiinghant  Railroad  bridge,  near  Woodburr,  G* 
miles  below  the  Mohna  station.  March  29,  1900,  a  gage  was  pii 
near  this  bridge  and  the  station  was  reestablished.  Gage  readings 
fumi.shed  by  the  V-.  S.  Weather  Bureau.  The  conditions  at  this 
tion  and  the  bench  marks  are  described  in  Water-Supply  Paper 
168,  page  90,  and  in  Water-Supplj'  Paper  No.  197,  where  are  gi 
also  data  for  previous  years. 

Dhrhnrgr  mensiirrmenls  of  Flinl  Hirer  near  Wrindlniry.  Ga.,  m  I9IM. 
T>-«--  1ly.ln«mph|.r.  WMth,  I  i™,^  !  h^iSEi       fiS 


APALACHICOIA  BITEB  DRAINAGE   BASIN.  59 

Mtf  gage  keigbl,  in  fat,  of  Flint  River  war  Woodbury,  Go...  for  ISIOG, 


MkT.  I  Apr.  I  U%j.    June.    Julr.  '  Aus,     Sopt. 


bc^t 


Rating  table  for  Flint  River  luar  Woodbury.  Ga..for  I'.in 
cturBB.       helgnt.      chargr.  j    hct||;ht. 


he^t.  . 


*SSS 


.-Ttekbontsblelx 


Monthly  ditcharge  of  Flinl  Rir. 
IDralriRgp  Kfn. 
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FLINT   RIVEB   NEAR  MONTEZUMA,  GA. 

This  station  is  located  at  the  iron  highway  bridge  about  1  luile  wi 
of  Montezuma,  Ga.  Some  discharge  measurements  had  already  be 
made  at  this  point  when  the  United  States  Weather  Bureau  esta 
lished  a  standard  chain  gage  on  the  bridge,  late  in  1904.  During  19 
the  daily  gage  heights  have  been  furnished  by  the  Weather  Bure^ 
The  conditions  at  this  station  and  the  bench  marks  are  described 
Water-Supply  Paper  No.  168,  page  92,  and  in  Water-Supply  Pap 
No.  197,  where  are  given  also  data  for  previous  years. 

Discharge  measuremenU  of  Flint  River  near  Montezuma,  Ga..  in  1901-1906 


Date. 


1901. 
July  18... 


1904. 
September  21. . 


1905. 
August  23. 
August  31 . 
October  12. 


1906. 

April  11 

Juno  16 

November  30. . 


Ilydrographer. 


Width. 


F.  A.  Murray. 


J.  M.  Giles. 


F.  A.  Murray. 

do 

W.  E.  Hall... 


W.  E.  Hall... 
F.  A.  Murray. 
W.  E.  Ilall... 


Feet. 
173 


188 


198 
198 
195 


202 
225 

196 


Area  of        Gage 
section,      heignt. 


Sq.  ft. 
1.980 


1.300 


1.550 
1,390 
1.330 


2,200 
3.260 
1.490 


Feet. 
4.38 


1.85 


3.15 
2.41 
2.25 


6.38 

11.92 

3.94 


DU 
chuif 

Sec- 
2. 


1. 
1. 
1. 


3. 

8. 
1, 


• 
Daily  gage  height,  in  feet,  of  Flint  River  near  Montezuma,  da.,  for  1906. 


Day. 


Jan. 


Feb.     Mar. 


1 6.6 

2 6.3 

3 6.2 

4 7.4 

5 10.  4 

6 i  12.4 

7 13.0 

8 ,  13.4 

9 12.0 

10 11.4 

11 '  10.6 

12 8.0 

13 1  7.0 

14 6.9 

15 7.2 

16 !  7.0 

17 6.9 

18 6. 8 

19 6. 8 

20 6.  4 

21 6.0 

22 6. 1 

23 1  11.4 

24 1  12.2 

25 14. 2 

26 !  15.0 

27 14.3 

28 12.0 

29 11.6 

30 9.8 

31 1  10.0 


8.5 
7.6 
7.0 
6.7 
&3 

6.1 
5.9 
6.0 
6.5 
7.5 

8.0 
7.7 
7.0 
a5 
6.4 

6.2 
6.0 
5.7 
5.7 
5.7 

5.7 
5.7 
6.6 
6.0 
5.7 

5.4 
5.2 
5.0 


4.9 
4.9 
5.1 
6.7 
5.6 

5.5 
5.4 
5.6 
6.7 
8.5 

8.0 
7.6 
7.0 
7.4 
6.6 

ao 

6.0 

9.0 

9.6 

10.5 

10.8 
12.0 
13.7 
14.4 
13.8 

12.1 
9.0 
7.8 
6.8 
6.4 
8.0 


Apr.     May. 


11.8 

10.0 

8.1 

7.0 

&9 

6.8 
6.6 
6.4 
6.2 

a4 

6.6 
e.7 
6.6 
6.3 
6.4 

6.6 
6.4 
6.0 
5.6 
5.0 

4.5 
4.2 
4.0 
3.8 
3.6 

3.5 
3.5 
3.5 
3.5 
3.4 


3.4 
3.4 
3.4 
3.5 
4.0 

4.4 

5.2 
6.0 
6.4 
6.2 

5.6 
4.8 
4.2 
3.8 
3.5 

3.2 
3.1 
3.0 
2.8 
2.7 

2.7 
2.6 
2.5 
2.7 
3.0 

3.1 
3.4 
3.4 
3.2 
3.0 
2.9 


June.    July.     Aug.     Sept.      Oct.      Nov.    Ik 


2.8  I 
2.8 

2.7  I 
2.7 
2.7, 

2.9  I 
3.2  I 
3.0  , 
2.9  I 
2.6 

2.5  I 
2.5 
3.0  I 
3.8 

8.8  i 

10.6 
11.9 
12.6  , 
13.0 
12.1 

10.0  1 

ao 

7.0! 

6.1  ; 

5.6  ' 

5.0  I 
4.4  ! 
3.6  i 
3.4 

3.2  1 


3.0 
3.0 
3.6 
3.5 
3.4 

4.0 
3.8 
3.4 
3.2 
6.3 

6.9 
5.5 
5.0 
8.4 
8.6 

7.6 
6.4 
6.0 
5.9 
6.7 

7.0 
7.2 

a4 
ao 

9.3 

10.0 
9.6 
8.4 
7.0 
6.6 
&0 


5.4 
5.6 
5.5 
5.3 
5.0 

4.6 
4.4 

4.1 
8.0 
6  5 

6.0 
6.0 
5.5 
6.0 
5.8 

7.0 
7.8 
7.0 
6.7 
6.0 

5.0 
4.4 
&0 
6.9 
7.5 

7.2 
6.5 
6.0 
5.6 
5.4 
8.0 


8.8 
6.6 
5.4 
5  3 
5.  "5 

5.1 

5  6 

10.3 

11.4 

11.7 

9.0 
7.0 
6.0 
5.5 
7.5 

5.7 
5.0 
4.8 
4.7 
4.4 

4.0 
5.8 
5.4 
4.6 
4.0 

4.0 
4.0 
4.4 
&0 
4.7 


4.5 
4.4 

7.2 
10.0 
11.9 

12.4 

12.0 

10.2 

9.0 

80 

6  5 
5  8 
5  0 
4  6 
4.4 

4.2 
4.0 
3.7 
3.6 
7.3 

7.8 
9.7 
7.7 
5.0 
4.0 

3.5 
3.3 
3.2 
3.1 
3.0 
3.0 


2.9 
2.9 

2-8 
2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

•2.9 
3.1 
3.3 
3.5 
3.8 

4.6 
5.0 
5.5 
5.8 
5.6 


I 


3.8 

3. 

3. 


60 

(i 

6.6 

1 

6.0 

1 

5.5 

e 

5.2 

4.6 

< 

4.0 

i 

APALACHICOIA   HIVEB   DRAINAGE   BA8IX. 

Haling  tabUfar  Fliai  Hirer  near  Mantriuma.  Ua..  fnr  VJim-ii. 

Oaec     .      Dls-     li     Que     |      Dl>-  nur     1      Die      '     Que     '      Dls- 

bci^t.  I  chsrgB.  II  height,  r  charev.  .'  IwiKat.  |  charge.  "  height.  {  chargn. 

Fttl.        Str.-fl.   I,     Ftrl.        Sn.-p.  Frrl.     ,   Ser.-«.  ftn.     ',    S'l-.-tt. 

1.00  MO    I'       2.«  l.L'l.-.  ItD    ■      l.HflO  (i,«  ^..'L^ 

1.10  ii7j  1^90        law  aeo        ],(*»  <i.ra        s.im 

1. 3)  710  ij      160  9K  I       4.ai  ,     2,010         ii.w        x.ma 

1,30  I           :W  I  270  .X<\  '  4.20  2,120  7.00           3  MO    ' 

l.«i  I         7S0  I  1«  ,«in  '  4.*1  2.210  .        H,flo  !      4,;a) 

yH)  S30  ll  2.(0  4S0  ,  4.11  l.XO  9.C0           5, .^70    ' 

l.iiO  H70  ,  XOO  .:im  '  fW  1. 4m  ,       lO.OO  >      n.tw 


Monthly  ditehargr  of  Flint  Riir, 
[Dr^nign  urns. 


Mnnlh. 

- 

DUrhurgo  In 

1;  - 

2:360' 

loiioo 
ii.aoo 

silGO 

ii!«i ' 
II, .111] 

..,„. 

.0«l 

mbii::::: 

BbirV.'.".' 

oau 

IMI 

""-'■ 

"""laos. 

r 

•■*! 

The  -air 

■VII 

"rllli'i.thln 


his  station  was  originally  e^tablislieil  by  llio  United  States 
tther  Bureau  April  10,  1803,  and  lias  been  niatiituined  from  that 
!  to  the  present.  Discharge  measuronionts  by  tlie  Geological 
rey  were  begun  in  1001,  and  the  gago-height  records  furnished 
he  Weather  Bureau  have  been  used,  except  for  a  portion  of  the 
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year  1903.  The  present  observer,  D.  W.  Brosnan,  is  paid  by  t 
Weather  Bureau.  Discharge  measurements  are  made  from  t 
bridge  of  the  Georgia  Northern  Railroad.  The  conditions  at  tl 
station  and  the  bench  marks  are  described  in  Water-Supply  Paj 
No.  168,  page  94,  and  in  Water-Supply  Paper  No.  197,  where  are  giv 
also  data  for  previous  years. 

Discharge  measurements  of  Flint  River  at  AUMmy,  Ga.,  in  1906. 


Date. 


February  12. . . 
February  13. . . 

April  14 

June  14 

August  13. 


Hydrographer. 


W.  E.Hall... 

do 

do 

F.  A.  Murray 
W.  E.  Hall... 


November  28...  I do. 


Width. 


Feft. 
134 
288 
122 
122 
118 
115 


Arwi  «>f 
snction. 


Sq.  ft. 
2,960 

3.Gno 

2,040 
2,400 
2,490 
2.350 


Gage 
height. 

Feft. 
9.62 
9.06 
4.90 
3.64 
3.35 
2.33 


Dto 
chai| 

Sfc-i 
13. 

'I 
I 

3 


Daily  gage-height,  in  feel,  of  Flint  River  at  Albany,  Ga.,for  I9(tr,. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


7.9 

14.1 

7.3 

11.6 

G.9 

9.0 

7.9 

7.5 

8.6 

6.5 

10.2 

6.1 

10.5 

5.8 

11.1 

6.2 

12.0 

6.8 

12.7 

7.3 

9. 
9. 
9. 

8. 


Jan.    '  Feb.    ,  Mar. 


4.6 
4.3 
5.1 
6.4 
7.2 

8.0 
7.9 
7.7 
7.7 
7.9 

8.5 
8.9 
9.1 
9.2 
8.8 

8.1 
6.7 
6.2 
6.2 
8.0 

9.0 
10.4 
10.8 
11.2 
12.1 

13.1 
13.7 
13.6 
12.2 
9.0 
8.0 


12.9 

12.5 

11.2 

8.8 

7.9 

7.6 
7.1 
6.7 
6.3 
6.0 

5.8 

6.2 

8.1 

13.2 

17.0 

17.5 
18.1 
18.0 
17.1 
16.8 
15.9 


7.9 

7.0 
6.6 
6.4 
6.0 
5.5 

5.2 
5.6 
5.9 
6.4 
6.3 

6.0 
5.5 
5.0 


I 


Apr.      May.  ;  June.  I  July.     Aug. 


Sept. 


7.9 

9.1 

10.4 

10.2 

8.8 

7.1 
6.0 
5.3 
49 
4.6 

4.5 
4.5 
4.8 
4.9 
4.7 


1.8 

2.7 

2.0 

5.8 

1.8 

2.4 

1.9 

5.4 

1.7 

1.9 

2.1 

5.0 

1.7 

1.8 

2.5 

4.9 

3.1 

1.7 

2.5 

4.6 

4.2 

1.6 

2.8 

3.R 

5.1 

1.9 

2.8 

3.2 

6.4 

2.1 

2.7 

4.2 

7.2 

1.8 

2.8 

5.1 

7.1 

1.2 

2.9 

5.6 

6.3 

1.5 

5.0 

5.8  I 

5.5 

1.4 

5.6 

4.8 

4.6 

2.0 

5.8 

3.6 

3.8 

3.3 

6.5 

3.4 

3.1 

4.9 

7.6 

3.6 

4. 
4. 
4. 
4. 

3. 

3. 
3. 
3. 
2. 
2. 


5 
5 
4 
3 
9 

5 
3 
2 
9 
6 


2.5 
2.4 
2.3 
2.1 
1.9 


2.6 
2.3 
2.3 
2.2 
2.2 

2.1 
2.2 


7 

9 

10 

10 


3 
5 
4 
4 


2. 

2. 

o 

... 

2. 
3. 
4. 
4. 


4.0 
3.4 


10.6 

11.1 

11.4  ! 

10.4 
8.0  I 
5.2  I 

3.5 
2.8 
2.5 
2.4 
2.6  , 


7.9 
8.1 
8.3 
8.4 
7.7 

7.4 
7.3 
7.0 


6. 
5. 

6. 
7. 
7. 
7. 
7. 
6. 


3.5 
4.0 
5.3 
5.5 
6.7 

5.9 
5.3 
4.3 
4.1 
5.3 

6.1 
6.2 
5.5 
5.3 
5.0 
4.6 


Oct.      Nov 


5.1 

5. '.J  I 
6.1 
5.0 
4.2 

4.0 
4.0 
5.3 
7.6 
9.7 

10.2 
9.9 
7.8 
6.0 
4.5 

4.5 

4.4  i 
4.3  1 

3.5  I 

2.6 ; 

2.0 
1.7 
2.3 
3.6 
3.7  ; 

3.4 ; 

3.1 
3.1 
3.0 
3.0 


2.S 
2.7 
2.7 
3.7 
5.8 

6.9 
H.5 
9.3 
9.7 
9.0 

I .  I 
6.5 
4.2 
2.5 
2.2 

2.0 
2.0 
2.1 
2.1 
2.0 


3. 
4. 

6. 

7. 
6. 


5.5 
3.7 
3.2 
2.8 
2.5 
2.4 


2.2 
2.0 
2.0 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 
1.7 

1.7 
1.6 
1.6 
1.5 

1.8 

2.0 
2.1 
3.0 
3.5 
3.1 

2.9 
3.5 
4.3 
4.0 
3.6 

3.3 
2.6 
2.4 
2.2 
2.1 
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SURFACE   WATER   SUPPLY,  1906. 


IHscharge  nieasuremenU  of  Kinchafoonee  Creek  near  Leesburg,  Ga. ,  in  J905-1907 


Date. 


Ilydrographer. 


Width. 


1903. 

August  30 F.A.Murray. 

Octonerl3 W.  E.  Hall... 


Area  of 
section. 


Ffft. 


90 
GO 


Sq.  ft. 
180 

2:J8 


Ga^e 
height 


Ffft. 
U.9H 
1.70 


I>i 
chai 


Sfc. 


1906. 
February  14. ...    W.  E.  HaU . . . 

April  13 do 

June  15 F.A.Murray 

Novem  ber  29. . .    W .  E.  Hall . . . 


130 
115 
152 
105 


7.W 

4:t8 

3.T3 


r,.G7 
3.87 

2.44 


1907. 
Januan.'  19 M.  R.  Hall. 


107' 


342 


2.72 


Daily  gage  height,  xnfeH^  of  Kinchafoonee  Creek  near  Leeshvrg,  (ia..fnr  1906, 


Day. 


Apr. 


2 

• 

3 

4 

5  

6 

7 

8 

9 

10 

11 

12 

3.8 

13 

3.8 

14 

3  8 

15.. 

3.7 

16 

3.8 

17 

3.9 

18 

3.8 

19 

3.4 

20 

2.9 

21 

2  7 

22 

2  6 

23 

2.5 

24 

2.5 

25 

2.3 

26 

2.2 

27 

2.1 

28 

2.1 

29 

2  1 

30 

2.0 

31 

May. 


50 

5  5 
60 

6  5 
5  9 

4  8 
4.6 
3.7 
2  9 
2  7 

2  5 
2  3 
2  2 
2  5 
2.4 

2  3 
2.2 
2.1 
2  2 
2.7 

3.4 
3.9 
4.5 
"4.3 
3.6 
2.5 


I 


June. 


2.0 

2.3 

2  0 

2.1 

1.9 

1.9 

2  0 

1.8 

3.6 

2  0 

July.  1   Aug. 


2  3 

2  5 
2.1 
1.4 
1.1 

10 
2.3 
4.1 
5  6 
7.2 

11.5 

10  0 

8  <l 

7.8 

7.2 

7.1 
7.3 
5  5 
4  6 

3  7 

3.3 
2  9 
2  8 
2  7 
2.6 


2.5 
2.4 
2.6 
2.7 
2  9 

3.0 
2  9 
2.8 
3.0 
3.6 

4.5 
5.9 
7.1 
8  2 
6.8 

5.1 
5  2 
5  8 
5  3 
4.9 

4.7 
4.9 
5.1 
4  3 
3.9 

3.6 
3.1 
3.0 
3.6 
4.5 
4.1 


3.8 
3.6 
3.5 
3.1 
2.7 

2.5 
2  7 
2.9 
3.3 
2  3 


Sept. 


Oct.    '    Nov. 


3.5 
3.3 
3.1 
2.9 

2.8 


3. 
5 
7. 
10. 
9. 


2.0 

7.1 

2.1 

4.4 

2.2 

3.8 

2.3 

3.1 

2.5 

2.9 

2.6 

2.7 

2.6 

2.5 

2  5 

2  3 

2.  2 

2.2 

1.9 

2.1 

1.7 

2.0 

1.7 

1.8 

2.8 

1.9 

3.1 

2.0 

3.5 

1.8 

3.4 

1.6 

3.3 

1.8 

3.4 

2.0 

3.5 

2.1 

3.7 

2.3 

3.6 

2.8 
3.4 
4.1 
5  2 
5  0 

5  1 
52 
5  3 
4.9 
4.5 

3.9 
3.0 
2.3 
2.1 
2.0 

1.9 
1.8 
1.9 
2  6 
3.5 

4.7 
6.3 
7.8 
6.5 
4.9 

3.4 
2.9 
2.8 
2.7 
2.7 
2.6 


2.5 
2  5 
2.5 
2.7 
2-9 

2.7 
2.5 
2.3 
2.3 
2.2 

2.2 
2.2 
2.1 
2  0 
2.5 

2.9 
3.1 
3.3 
3.4 
3.5 

3.5 
3.3 
3.1 
2,8 
2.7 

2-6 
2  5 
2.5 
2  4 
2.4 


Rating  table  for  Kinchafoonee  Creek  near  Leesburg,  Ga..for  1905-6. 


Gage 
height. 

Di.«*- 
charge. 

'   Src.'ft. 

CiflKO 

height. 
'      Ffft. 

Dia- 
>  charge. 

1   hei^t. 
Ffft. 

Dis- 
charge. 

Set. -ft. 

Gage 
height. 

Ffel. 

Dis- 
charge., 

Fret. 

Sfc.'ft. 

Src.'ft. 

0.60 

164 

2.00 

3^) 

3.10 

6,18 

5.6() 

1.189 

.70 

177 

'        2. 10 

307 

3..',0 

C>58 

5.80 

1.2.'>1 

.SO 

191 

2.20 

114 

3.W 

679 

6.00 

i,:n5 

.90 

2a> 

2.30 

♦32 

3.70 

700 

6.20 

1,381 

1.00 

220 

2. 40 

4.-.0 

'        3.S0 

721 

6.40 

l.+t7    i 

1.10 

2:« 

2.50 

46S 

3.00 

743    1 

6.60 

1..515     ; 

1.20 

2.^.0 

2.m 

1           -186 

1        4.00 

765 

6.80 

1.5.S3    1 

1.30 

266 

2. 70 

'           .'»0I 

4.20 

811     , 

7.00 

l.fiTKl 

1.40 

282 

1        '2.fV) 

r.22 

1        4.40 

859     1 

8.00 

2.015 

l-.W 

298 

'        2.9() 

1       .'in 

4.60 

909 

9.00 

2.4a) 

1.60 

314 

3.00 

560 

1         4.  SO 

961     1 

10.00 

2.S00 

1.70 

1          XV) 

!        3. 10 

579 

'         5.00 

1,015    ! 

11.00 

3.200 

1.80 

316 

3.20 

'           .->9.S 

5. 20 

1,071 

1.90 

3<k3 

3.;«) 

61 S 

5.  40 

1,129 

1 

Note.  -The  nhnvp  table  l.s  Imsed  on  seven  d\»c'\aTg<Mu^aawTw\\<5\\\*\wv\A«>  Awtltv^  1905-1907  and  i 
defined  below  gage  height  4  feet. 
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llimlhhj  dUrharge  of  Kincha/oonee  Creek  near  Leesburg,  Ga.^for  1905-6. 


Month. 


ber 

IWA. 

r 

t*r 

l2-.'»> 

1906. 

l*r 

r 

I*r 

ivr 

Dischaige  in  scoond-feot. 
Maximum.    Minimum.      Moan. 


I 

208  . 

164 

211 

560 

250 

328 

522 

1 

250 

311 

743  1 

380 

556 

1.480  , 

3ta 

6(i8 

3.400  < 

220 

WJ9 

2,090  1 

450 

870 

721  ' 

XU) 

51:8 

3.000  1 

314 

754 

1,940  ' 

346 

7ti8 

658 

m) 

.^M) 

1.020 

414 

54S 

u— Values  for  lilOo  an«J  190t»  nre  pxcellent. 


ICHAWAYNOCHAWAY    CREEK    AT   MILFORD.  OA. 

is  station  is  located  at  the  wagon  bridge  at  Milford,  Ga.  When 
established;  on  August  29,  1905,  the  bridge  was  an  old  wocxlen 
ture,  which  was  shortly  afterwards  replaced  by  a  now  steel 
re,  with  one  span  of  110  feet,  with  short  trestle  approaches  at  both 
The  temporarj'-  vertical  gage  was  also  replaced  by  a  standard 
1  gage, attached  to  the  downstream  side  of  the  new  bridge;  length 
lain,  23.46  feet.  The  observer  is  W.  J.  Kidd. 
le  current  is  moderately  swift  and  is  broken  by  old  bridge  timbers 
remaining  in  the  channel.  The  station  is  about  100  feet  above 
emains  of  an  old  wooden  dam,  which  retains  the  water  at  a  higher 

than  it  would  otherwise  have.     Gage  heights  for  1905  and  1906 
rom  the  chain  gage  described  above,  but  future  records  will  be 

a  gage  located  below  the  dam. 

Isrharge  meamirements  of  Ichawaynochaway  Creek  at  Milford,  (iU.,  in  1U05- 1907 . 


»ate. 


905. 


Ilydrngrapher. 


Area  of 


Dis- 


section.  ,   height.      rhiirge 


t29 I  F.  A.  Murray. 

rrl6 i  W.E.Hall... 


I 


906 

try  15....  1  W.  E.  Hall. 

8 1 do 

8 ! do 

\ I  F.  A.  Murray. 

i  14 W.E.Hall... 

bcr20...' do 


907.  I 

y  22 1  M.R.Hall. 

y22 do 


Feet. 

.Sf/. ;/. 

F((t. 

Sfc.-ft. 

Ill 

Ai^ 

2.  89 

3(i4 

IIU 

4'»'> 

3.  O.T 

;iK<i 

137 

titXi 

4.  Ci,') 

1.390 

123 

574 

3.  78 

715 

123 

.'i74 

3.  70 

•WJ 

144 

718 

4.80 

1,770 

12 

.'i55 

3  45 

720 

125 

49.3 

3.  Ak\ 

1 

rm 

120 

496 

:i.56  \ 

090 

120 

1 

499 

3.57  ; 

705 

BURPACE  WAT&B  SUPPLV,  IQM. 
Daily  gagt  netght,  infett,  of  IchatnayjuKhaway  Creek  at  Ifil/ord,  Ga.,/or  1906. 


Dw-           j  J". 

Jsb. 

H«. 

Apr. 

11.7- 

j™. 

July. 

Aiw. 
3.4 

3; 
1? 

Sept. 

4  4 

V2 
43 
4  2 

J? 
4  2 

3.7 
3.5 

3,3 

ii 
3' 

Ort. 

11 

tl 

40 
3.7 

a.s 
3.2 

2.B 
3.2 

3,8 

Ii 

Not.  1 

, 

4.4 
4,4 

4S 

4.7 

t; 

4.06 

i 

J! 

446 

416 

if 
lit 

446 

" 

446 
4.46 

4,a5 

406 

3.8 

406 

sis 

if 

li 

ILli! 

"1 

g::::::::;:::::: 
u\y.'.'.'.'.'.',"'.'.'.', 
1!::::::::::::::: 

4.0     '     4.H 

m  1  !s 

'ii   'l! 

11 

Ifl 

11 

4.4 

i! 

3-3 
3.3 

41 

46 

1 

3.6 

11 

iilii 

l»j  If 

4.1 
S.0 

4,36 

4.46 
4,46 

4.3 

irll 

Rattng  li^lefor  Idiawagnofiuiaxn/  Creek  at  Milford,  Ga..  for  1905-6. 

GKBt     '      T>l*-     i'     (9iu«     I      Dl^     .{     Ogw     '      Di>-      I     Ouv     '      Dll- 
helgtit.  I  chaigp.    '.  bplgLt.  |  chai^.    |  belgtit.  ,  cluiiBn.       hp^gnt,      cbarge. 


*"i* 

Fr«. 

-*  i 

".■A 

w 

Im 

S     1 

4.0) 

M 

4B0 

4,10 

5.00 

l.Sflfl 

made  during  IMK-lto;  and  i 
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Monthly  dischargt  of  Jchawaynochaway  Creek  at  Mil/ord,  Ga.,for  190S-6. 


DiM'hargY*  in  jwH'ond-feet 

Month.  - 

;  Maxiniiini.   Miniinuni 


1903. 

ftptember 395  185 

OAober '  770  '  .'»5 

Jlwember 710  .'«.') 

DiMml^r 2,snn  350 


Mtmn. 


270 

539 

510 

1,130 


1906. 

hBoary 7,700  m.)  \         2,190 

Mnanr 2,300  l,(WO  !         l.TiOO 

llRll i  2,200  970 


r 


I  1,200  4(;5 

I  3.  UN)  440 


1,310 
K14 
1,110 
1,K40 
1,150 
7<W 
742 


fmt 8,400  490 

Wy I  3,0(J0  505 

Unit I  1,314)  490 

iVtonber i  1,2X0  350 

OeWw I  1,<)*20  330  I  711 

Immber i  l,5:;o  4i<0  913 

Dwrnber '  1 , 5:.0  5»J5  |  97t. 

Thfiyear '  8,400  uSi)  I         l,l<;o 

I  I 


NOTL-ValupR  for  iga'iand  1900  good. 

MISCELLANEOUS    MEASUREMENTS    IN    APALACHICOLA    KIVKU    1)KA]NA<JE 

BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  ineasureinonts 
made  in  Apalachicola  River  drainage  basin  during  1900 : 

Chattdhooch£e  River  near  Vinings,  6a. — Measurements  were  made 
at  a  new  iron  highway  bridge  1  mile  east  of  Vinings,  Ga.,  and  about 
10  miles  northw^est  of  Atlanta,  Ga.  It  is  about  10  miles  below  the 
developed  power  at  Bull  Sluice.  The  bench  mark  is  the  top  of  the 
upstream  end  of  the  second  floor  beam  from  the  left  bank;  ehnation, 
31  feet  above  the  datum  of  the  assumed  gage. 

June  8:  Width,  258  feet;  area,  1,140  square  ftM*t;  giigo  hcM^ht.  1.72  feet;  dischar^r, 
2,080  second-feet. 

August  8:  Width,  259  feet;  area,  1,280  wjuan*  feet;  ga^'c  licij^ht .  ').7'2  feet ;  discharge, 
3,820  second-feet. 

Red  Oak  Creek  near  Woodbury ^  G^«.— This  stream  enters  Flint 
River  from  the  right,  5  miles  above  the  regular  gaging  station,  on 
^''lint  River  near  Woodbur}- ,  Ga.  A  measurement  was  ma<le  May  29, 
1906,  at  a  wooden  wagon  bridge  about  1  mile  above  the  mouth  of  the 
-reek.  The  bench  mark  is  the  top  of  the  first  i)ost  from  the*  right 
i^^nk  edge,  downstream  side,  15  feet  from  a  large  whit<»  oak  tree;  ele- 
^*tion  20  feet  above  the  datum  of  the  assumed  gage. 

^idth,  62  feet;  area,  157  square  feot;  gage  height,  3.31  feet;  discharge,  75  second- 

3ig  Potato  Creek  near  TTiomastoUj  Ga, — A  measurement  was  made 
B.y  30,  1906,  at  a  covered  wagon  bridge  2\  miles  west  of  Thomaston, 
^.    The  bench  mark  is  the  top  of  the  downstream  lower  stringer, 
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at  a  point  80  feet  from  the  left  end  of  the  bridge;  elevation  15  feet 
above  the  datum  of  the  assumed  gage. 

Width,  81  feet;  area,  1S2  square  feet;  gage  height,  3.07  feet;  discharge,  97  second- 
feet. 

Another  measurement  was  made  May  30,  1906,  at  the  highwaj 
bridge  about  5  miles  southwest  of  Thomaston,  Ga.,  200  yards  abort 
Daniel's  old  gristmill.  The  bench  mark  is  a  chisel  mark  on  the  inter* 
mediate  post  at  the  downstream  end  of  the  second  floor  beam;  el&n^ 
tion,  28  feet  above  the  datum  of  the  assumed  gage. 

Width,  84  feet;  area,  144  square  feet;  gage  height,  2.07feet;  dischaige,  101  second-leeU 

Muckahe  Greek  near  Leesburg,  Ga. — ^A  measurement  was  made  Junft 
15,  1906,  about  3  miles  east  of  Leesburg,  Ga.,  at  a  wooden  highway 
bridge  consisting  of  two  truss  spans,  with  trestle  approaches  about  SO 
feet  each.  The  bench  mark  is  the  top  of  the  upstream  end  of  the 
wooden  cap  of  the  middle  bent  of  the  bridge;  elevation,  17  feet  above 
the  datum  of  the  assumed  gage. 

Width,  83  feet;  area,  624  square  feet;  gage  height,  7.02;  discharge,  1,160  second-feet. 

Spring  Greek  near  Bainsbridge,  Ga, — ^A  measurement  was  made 
February  16,  1906,  at  a  steel  wagon  bridge  on  the  road  to  Fairchilda, 
Ga.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  second 
floor  beam  from  the  right-bank  pier;  elevation,  20  feet  above  the 
datum  of  the  assumed  gage. 

Width,  169  feet;  area,  1,040  square  feet;  gage  height,  8.45  feet;  discharge,  2,llC 
second-feet. 

CHOCTAWHATCHEE  KIVKR  BRAINAGE  BASIX. 

DESCRIPTION   OF   BASIN. 

Choctawhatchee  River  drains  the  southeastern  part  of  Alabama  and 
that  portion  of  Florida  lying  immediately  south.  The  main  rivei 
rises  in  Barbour  County,  Ala.,  a  short  distance  west  of  Eufaula,  Ala.; 
and  flows  in  a  southwesterly  and  southerly  direction  through  Choc- 
tawhatchee Bay  to  the  Gulf  of  Mexico.  Pea  River  is  the  principa. 
tributary  and  enters  from  the  west  at  Geneva,  Ala.  This  branch  h 
the  longer  of  the  two  above  the  junction,  having  its  head  in  BuHocl 
County,  near  Union  Springs,  Ala.  Double  Bridges  Creek  is  an  impor 
tant  but  small  tributary  lying  between  the  main  branches  and  enterini 
Choctawhatchee  River  just  above  the  mouth  of  Pea  River.  The^  ar 
all  moderately  swift  streams,  even  at  low  water,  and  at  places  thf^  f»l 
is  sufficient  to  make  considerable  shoals  or  rapids  and  offer  practicabl 
sites  for  waterpower  developments. 

CHOCTAWHATCHEE    RIVER   NEAR   NEWTON,    ALA. 

This  station  was  established  in  June,  1906,  and  is  located  at  tli 
steel  highway  bridge  about  1  mile  xvotIYi  ol  '^«^\,ow  «avA  the  same  d  i>' 
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tance  from  Elba  Junction.  Gage-height  records  have  been  main- 
tained for  a  portion  of  the  time  only,  as  it  has  been  diflicult  to  keep  an 
observer.  The  current  is  swift  and  the  main  portion  of  tlie  section  is 
deep,  it  having  been  excavated  for  boating.  Both  banks  are  liif^h  and 
not  liable  to  overflow. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  tlie 
bridge;  length  of  chain,  45.76  feet.  The  reference,  point  is  the  toj)  of 
tbe  V-inch  rod,  the  top  rod  of  the  bridge  fencing  on  the  downstream 
aide,  at  the  third  intermediate  post  from  the  left  end  of  the  bridge; 
elevation,  45  feet. 

DUcharge  metutnremrnts of  Chortawhatchee River  iiear  Newton,  Ala.,  in  lUnti  7. 


D»u. 


Hydrngrapher. 


Width. 


Ami  (if        (iag«»  Dis- 

jMTtioii,       height.       charKr 


1906  Frfl. 

IH>nitiy21....i  W.  E.  Hall 11') 

Jnnfll F.  A.  Murray i  iHi 

InpiitlS W.  E.  HaU '  III 

September 211...  F.A.Murray W 

1907  ,                                                                                ' 
Jinairy23 1  M.  R.  Hall 113 


Sq. 


ft- 
f>74 


IDS 


Fttf.      '    Sfv.-lt. 
4.4()  '  \.im 

;MtS  I  4  Hi 

H»>7 
Ml 


■J.  71   I 


A.  7r. 


•  I 


Daily  gage  height,  in  feet,  of  Choctawhatchee  River  near  Newton,  Ala.,  for  Vmk',. 


1.. 
2.. 
3.. 
4.. 
5.. 
6. 


8.. 

».. 
».. 
U.. 
12.. 
13.. 
U.. 

u.. 
1(.. 


D*y. 


June.    July,  j  Aug 


3.1 
3.3 
3.4 
3.5 
4.2 
4.5 


3.6 
4.5 
3.4 
3.2 
3.2 
3.2 
3.1 
2.7 
3.2 
3.3 
3.7 
4.6 
4.9 
4.5 
4.5 
4.5 


Z.6 
3rl 
2.9 
2.7 


2.7 
2.7 
3.3 
3.5 
3.9 


Sept. 

1 
Oct.  ' 

2.8 

4.5  ' 

2.8 

5.0  , 

2.8 

5.1 ; 

2.8 

5.1  1 

2.3 

4.3 

2.3 

5.0  . 

3.0 

5.0 

3.8 

4.9  ' 

4.1 

4.7 

4.3 

4.3 

5.0 

4.0 

4.3 

4.0 

4.1 

3.9 

3.1 

3.0 

, 

2.5 

Day. 

June. 

July. 

Aug. 

Sri>t. 

()(t. 

17. 

;  4.4 

4.:> 

3.1 

2.  5 

18. 

.      4.1 

4.5 

3.2 

2.  5 

19. 

.     3.  S 

4.5  ' 

2..H 

2.7 

20. 

.      3.2 

4.3 

2.  5 

2.  \) 

. 

21. 

..'     3.1 

3.«i 

2.5 

:i.3 

22. 

. .    2.  h:) 

3.  5 

2.  5 

3.'.i 

23. 

. . '     2. 8 

3.2 

2..H 

3.  5 

24. 

.  ■     2.  7 

3.3 

3.0  . 

3. 0 

25. 

. '     2. 7 

;<.5 

3.  y 

.i.O 

2f.. 

.      2.7 

3.S 

3.3 

\\.{) 

27. 

.      3.1 

4.3 

3.1 

;ro 

28. 

.      3.1 

4.5 

3.1 

4.1 

29. 

,      3. 0 

4.5 

2.  S 

4..H 

;w. 

.      3.2 

3.7 

2.H 

4.7 

81. 



;{.5 

2.S 

Rating  table  for  Choctawhatchee  River  near  Newton.  Ala.,  for  lHoc. 


Gage 


Dlsu 


G'Ke 


height.   '  charge.  >    height 


Feet. 

S.c.^ 

Feet. 

2.  SO 

3.20 

2.ti0 

290    'i 

3.30 

2.70 

310     1 

3.40 

2.80 

335    ,1 

3.50 

2.90 

36U     1 

3.60 

3.00 

390     1 

3.70 

3.10 

420    'j 

3.80 

Dis- 
charge. 


Sec.-ft. 
455 
495 
540 
590 
645 
7a5 
7(>5 


.  N'oTr.,--The  above  table  is  baaed  on  fivt*  discharge  nieiisiin>rnont.«<  imnW  diiring  l9()ti-7,  and  Is  woll 
wflned. 


(laKO 

I)H- 

(Japp 

Dis- 

height. 

c'hargr. 

height. 
Ftft. 

charge. 

Fcft. 

Sff.-ft. 

Src.-ft. 

3. 9() 

K\l) 

4.(.() 

1.4.S5 

4.0() 

*,m 

4.  70 

l.«ilO 

4.10 

975 

4.  so 

1.7<0 

4. '20 

'       l.OliO 

4.«) 

l.Kso 

4.30 

1.155 

5.00 

2.(r20 

4.40 

1.255 

4.50 

l.;«i5 
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SUBPACE   WATER  SUPPLY,  1906. 


PEA   RIYEB   AT   ELBA,    ALA. 

This  station,  located  at  the  railroad  bridge  of  the  Atlantic  Cc 
Line,  was  established  on  June  8,  1906.     The  bridge  is  in  the  to^ 
about  800  feet  from  the  station.     Measurements  are  made  from 
downstream  side  of  the  bridge  and  its  trestle  approaches.     The  c 
rent  is  moderately  swift,  and  the  bed  is  rocky  and  rough. 

The  standard  chain  gage  is  attached  to  the  downstream  guard  n 
length  of  chain,  52.21  feet.  Gage  readings  are  furnished  by  the  I 
River  Power  Company.  The  bench  mark  is  the  top  of  the  do? 
stream  end  of  the  second  floor  beam  from  the  right  bank;  elevati< 
48.47  feet  above  gage  datum. 

Discharge  measuremeni^  of  Pea  River  at  Elba,  Al<i.,  %n  1906. 


Date. 

llydrographer. 

Width. 

Fret. 

125 

116 

116 

115 

# 

Area  of 
section. 

Oage 
height. 

chftn 

1 

February  21....' 
September  15... 
S^tember  17... 
September  18... 

W.E.Hall 

F.  A.  Murray 

do 

do 

Sq.ft. 
438 
191 
172 
169 

Fret. 
4.10 
3.20 
3.10 
3.10 

Sec. 
1 

Daily  gage  height,  mfeet,  of  Pea  River  al  Elba.  Ala.,  for  1906. 


Day. 


June.      July, 


1. 
2. 
3. 


4. 
5. 

6. 


8 

3.55 

9 

3. 4 

10 

3.55 

11 

3. 75 

12 

3. 75 

13 

3.65 

14 

3. 95 

15 

4.3 

16 

3.95 

17 

5.3 

18 

4.5 

19 

3. 95 

20 

3. 85 

21 

3.65 

22 

3.4 

23 

3. 2 

24 

3. 2 

25 

3.1 

26 

1 
3.3 

27 

3. 2 

28 

3. 2 

29 

3.  I 

30 

3. 1 

31 

Aug.      Sept. 


Oct .       Nov 


4.1 
3.65 
4.5 
3.85 
3.55  ! 

3.3 

3.2 

3.2 

3.65 

6.6 

4.6 
5.6 
6.6 
6.6 
7.6 

6.6 
7.6 
5.6 
5.1 
5.1 

5.0 
4.9 
4.5 
4.4 
4.1 

3.75 

4.5 

4.2 

4.1 

4.1_ 

3.  75 


3.55 

3.4 

3.4 

3.85 

3.55. 

3.55 

3.65 

3.4 

3.3 

3.3 

4.2 
6.6 
5.0 
5.2 
5.5 

4.7 

4.3 

3.95 

3.85 

3.65 

3.4 

3.55 

3.4 

3.4 

3.3 

3.3 
3.4 
3.4 
3.2 
3.1 
3.1 


3.3 
3.3 
3.2 
3.1 
3.1 

3.55 

3.55 

3.55 

4.3 

3.55 

3.55 

3.4 

3.3 

3.2 

3.2 

3.1 
3.0 
3.0 
2.9 
2.9 

3.1 
3.3 
3.3 
3.2 
3.2 

3.2 
3.3 
6.6 
9.6 
(«) 


&4 
7.5 
7.9 
6.2 


I>< 


4.0 
3.8 

3.7 
3.6 
3.7 
3.9 
4.0 

4.1 
4  4 
4.3 
4.2 
4.1 

4.0 
3.8 
3.8 
3.7 
3.6 
3.6 


3.6 
3.6 
3.5 
3.5 


4.6 
4.3 

4.0 

4.1 

6  7.0 

&10.0 

5.9 

6.0 
tV.0 
5.6 
5.4 
5.3 

5.0 
4.8 
4.4 
4.3 
4.1 


6.1 

3.5 

6.8 

3.5 

5.4 

3.5 

4.8 

3.5 

4.7 

3.5 

4.4 

3.4 

4.2 

3.6 

4.2 

3.55 

a  Water  over  guge. 

*  Gage  heights  estimated  from  records  at  Pera. 


CHOCTAWHATCHEE   BIVER   DRAINAGE   BASIN. 
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PEA   RIVER   AT   PERA,  ALA. 

is  Station  was  established  August  27,  1904.  It  is  located  at  the 
L  wagon  bridge,  about  one-half  mile  we^t  of  Pera,  Ala.,  a  station 
e  Georgiana  and  Graceville  branch  of  the  Louisville  and  N ash- 
Railroad.  The  conditions  at  this  station  and  the  bench  marks 
escribed  in  Water-Supply  Paper  No.  168,  page  103,  where  are 
I  also  references  to  publications  that  contain  data  for  previous 
I. 

Discharge  measurements  of  Pea  River  at  Pera,  Ala.,  in  1906. 


ite. 

llydrographer. 

!  Width. 

1 

.\n»a  of 
flection. 

Sti/t. 

Gagr     ' 
height. 

Fert. 

Dis- 
charge. 

1 

i      Fert. 

Sec.-fl. 

ry22....| 

W.  E.  Hall.. 

90  1 

7tW 

8.01 

1 .  HIO 

F.  A.  Murray 

74  1 

393 

3.  52 

474 

berl4... 

do 

75  1 

30t) 

'i.m 

480 

berl4... 

do 

75 

m\ 

3.42 

488 

berl4... 

..-.do 

'             75 

1 

300 

3.  .Hi 

Mto 

Daily  gage  height,  in  feet,  of  Pea  River  at  Pern.  Ala.,  for  I'JUfL 


ay. 


Jan.  '  Feb.     Mar.  .  Apr.     May.  '  June.    July.     Aug.     Sept.  '  Oct.      Nov.     Dec. 


. 

10.1  1 

9.4 

9.4  • 
15.8 
14.8 

12.0 
11.1 
10.8 
11.3 
10.9 

9.4 

10.0 

10.7 

9.7 

9.2 

8.8 
8.4 
8.0 
7.9 

7.8 

7.5 

9.5 

16.7 

17.0 

17.5 

19.5 
18.8 
14.6 
11.6 
10.3 
9.5 

1 
9.1  1 
8.7  ' 
8.4 
7.9 
7.6 

7.5 

7.3 

8.5 
12.3 
11.6 

10.5 
9.7 
9.2 
9.4 
9.7 

9.1 
8.3 

7.8 
7.4 
7.4 

7.5 
8.2 
7.7 
7.3 
7.6 

7.7 
7.2 
7.0 

7.3' 
7.0 
14.0  1 

16.0  I 
15.1 

13.1  ' 
11.9  1 
15.1  , 
17.8  , 
15.4 

13.3 
12.4 
12.3  1 

11.4 ; 

11.0  ; 

10.7 

9.3  1 

8.6  1 
8.2 

10.0  : 

9.8  i 
9.0 

8.4  , 
8.4, 

9.2  , 

8.8  ' 

8.3  1 

7.7  ■ 
7.2  1 

7.9  , 
7.9    . 

1 

7.7  ' 
8.0  1 

8.5  1 
7.8, 
7.1, 

6.6  1 
6.2  1 

6.0  1 

5.8  1 
5.8 

5.9 

5.7  , 
5.7 
5.9 
7.5; 

7.4  i 

6.6  , 
6.2  , 

5.7  , 
5.5 

5.4 
5.1 

4.4 

4.1  , 

3.9  , 
4.1  , 
4.0  , 
4.0 

1 

3.9  ! 
3.7  1 
3.6  . 

4.3  , 

7.0  1 

10.4  i 

7.2' 
14.2 
12.8 

9.5  ' 

8.4  i 
7.7, 

7.1  , 

«1  , 
5.7, 

5.0  , 

4.8 : 

4.8, 
4.0  , 
4.4 

4.3 

H.8 
5.0 
4.5 
5.4 

7.0 
7.3 
7.0 
0.4 
5.5 
4.9    . 

4.5  , 
4.3 
4.0, 
4.2  ' 
3.8  , 

3.6 
3.4 
3.3 
3.3 
4.2 

4.3 

4.2  , 
4.8 
4.5  , 
6.9 

0.0 
5. '2 

8.7  ■ 

0.2 

5.8 

5.4 
4.2 
3.7  ■ 
3.5 
3.4 

3.3  \ 
3.3 
3  0 
3.r, 
3.1 

3.9 
5.0 
5.3 
4.0 
5.4 

4.4 

3.8 
3.4 
3.3 
5.0 

10.0 
8.8 
10.2 
12.0 
14.1 

15.0 
1.5.0 
14.3 
11.2 
9.x 

10.:) 
0.3 
7.0 
0.5 
0.4 

5.7 
7.4 
0.0 
5.4 

5.r> 

5.4 ; 

4.5 
4.2 
4.0 
3.9 
3.7 

4.2 
4.5 
4.4 

4.1 
3.5 

3.4 

7.9 
9.1 
7.2 

S.O 

7.5 
7.1 
5.4 
4.7 
4.3 

4.1 
4.0 
3.8 

3.8 
3.0 

3..-) 
3.2 
3.1 
3.4 
3.1 
3.0 

3.2 
3.5 
3.0 
3.3 
3.1 

3.1 
3.8 
3.8 
4.7 
5.4 

4.4 

4.1 
3.0 
3.4 
3.3 

3.1 
2.S 
2.8 
2.7 
2.0 

:\A) 
3.3 

3.3 
3.1 
3.3 

3.1 

4.5 

13.9 

20.7 

19.2 

17.4 
15.1 
12.9 
13.5 
10.1 

10.1 
11.2 

9.2 

8.0 

7.1 

0.4 
0.0 
5.0 
5.3 
5.0 

4.7 

4.»; 
4.4 

4.8 
4.9 

4.9 
5.0  ' 
.vo  ' 

5.0  ' 
5.3  ' 

5.0  • 

4.0 

4.4 

4.3 

4.2  ' 

4.1 

4.0 
4.0 
3.9 
3.8 
3.8 

3.7  ' 

3.7 

3.7 

3.0 

3.7 

3.0 

3.8. 

3.0 

5.2  ' 

4.8 

8.4  ' 
1')  <> 

ILO  ' 

10.4 
9.3 

8.4 
8.0 
7.0 

7.3 
0.9 
0.2  ■ 
5.0 
5.3 

5.1 

5.1 

4.9 

4.9 

1 

4.8 
4.8 

..*...          1 

4.8 

i 

4.0 

' 

4.5 

1 

4.5 

5.7 

":::::. .1 

5.9 
5.2 

1 

5.0 

4.8 

-••*, 

4.0 
4.8 

0.9 

0.0 

7.0 

7.8 

0.8 

0.4 

0.0 

5.8 

5.4 

5.4 

5.2 

5.2 

5.1 

12.8 

1 
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SURFACE   WATER  SUPPLY,  1906. 


Rating  table  for  Pea  River  at  Pera,  Ala.j  for  2906, 


Quae  Dto- 


he! 


ctMigi. 


Feet. 

8ec.-4l. 

2.60 

342 

2.70 

360 

2.80 

378 

2.90 

396 

3.00 

414 

3  10 

432 

3.20 

450 

3.30 

468 

3.40 

488 

3.50 

506 

Oage 


Fea. 
3.  CO 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Di»- 
cliAige. 

Gage 

Di»- 
chaiKB. 

Sec.j-ft. 

Sec.-fU 
528 

Feet. 
4.60 

548 

4.70 

780 

568 

4.80 

806 

690 

4.90 

834 

612 

5.00 

862 

634 

5.20 

920 

656 

5.40 

980 

680* 

5.60 

1,040 

704 

6.80 

1,105 

728 

6.00 

1,175 

Gj»«p 
height. 


Sec.-ft. 
1.245 
1,315 
1.385 
1,460 
1.540 
1,940 
2,400 
2,900    I 


Note.— The  above  table  is  baaed  on  diachaige  moaaureraenta  made  duriiigl904-1906  and  is  well  ( 
below  gage  height  7  feet.  Above  gage  height  8.80  feet  the  rating  curve  ib  a  tangent,  the  diflerenoi 
50  per  tenth. 

Monthly  discharge  of  Pea  River  at  Pera^  Ala.,  for  1906. 
[Drainage  area,  1,180  square  miles.] 


Month. 


Januar>'.. 
February, 
March.... 

April 

May 

June 

July 


AugTist 

September, 
October... 
November. 
Decemljer. 


The  year. 


Discharge  in  aecond-feet. 

Maximum. 

Minimum. 

1 
Mean. 

7,660 

1,740 

3,680 

4,050 

1,540 

2,190 

6,800 

1,540 

3,280 

2,160 

590 

1,170 

5,000 

528 

1,480 

2,260 

414 

752 

5,700 

468 

2,060 

2,450 

414 

857 

8,250 

342 

1,150 

6,600 

634 

1,760 

4,000 

528 

1,250 

<           4,300 

728 

yao 

8,250 

342 

1,7.30 

Run-off. 


Sec.-f  t.  per ;  De 
aq.  mile.   \  in 


3.12 
1.86 
2.78 

.992 
1.25 

.637 
1.75 

.726 

.975 
1.49 
1.06 

.958 


1.47 


Note.— Values  for  1906  are  good. 


MISCELLANEOUS  MEASUREMENTS   IN   CHOCTAWHATCHEE   RIVER  DR. 

AOE    BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurenn 
made  in  Choctawhatchee  River  drainage  basin  during  1906: 

Pea  River  n^ar  Elba,  Ala, — A  measurement  was  made  Septen 
18,  1906,  from  a  bateau  about  700  feet  below  the  Pea  River  Pc 
Company's  dam,  which  is  located  6  miles  from  Elba,  Ala.  Thesi 
of  the  river  at  this  time  was  very  low. 

Width,  89  feet;  an»,  217  square  feet;  discharge,  197  second-feet. 

Whitewater  River  at  ElbOy  Ala. — Measurements  were  made  from 
downstream  side  of  a  single-span  iron  highway  bridge  in  Elba,  . 
The  bench  mark  is  the  center  of  the  steel  connecting  pin  which  ( 
nects  the  second  downstream  vertical  post  from  the  right  end  of 
bridge  to  the  second  floor  beam;  elevation,  42.44  feet  above 
datum  of  the  assumed  gage. 


ESCAMBIA  BIVEB  DBAINAOE  BASIN. 
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DUdutrge  measurements  of  WkUewaier  River  at  Elha^  Ala.,  in  1906. 


Date. 


lary  21 . , 
i 


nber  19 


nydrognpher. 


W.  E.  HaU... 

F.  A.  Murray 

do 


Width. 


Feet. 


65 
54 
49 


A  ma  of       Gftife  Di»- 

MCtion.  I  height,      ehargp. 


Sq.ft.    , 
242 
119 
la*) 


Frrt.  Sfc.-ft. 
Ti.  14       5S5 
3.2»>       115 
3.03  '       GO 


ESCAMBIA  KIVER  BRAIXAGK  BA8IX. 

DESCRIPTION   OF   BASIN. 

cambia  River  drains  the  south-central  portion  of  Alabama  and 

ies  into  the  Gulf  of  Mexico  through  Escambia  Bay  and  Pensacola 

Conecuh  River  joins  the  Escambia  about  5  miles  south  of  the 

Euna^Floiida  State  line,  and  is  very  much  the  larger  of  the  two 

*hes.     Conecuh  River  rises  in  Bullock  County,  Ala.,  vorv  dose  to 

leadwaters  of  Pea  River  in  the  Choctawhatrheo  draina<:e,  and 

southwestward  throughout  its  course.     Pigeon  and  Patsaliga 

s,  both  from  the  west,  are  the  principal  tributaries  of  Conecuh 

The  Conecuh  and  its  tributaries  are  sw4ft  streams  and  at 

3  there  are  rocky  shoals  and  rapids. 

CONECUH   RIVER   AT   BECK,    ALA. 

is  station  was  established  August  24,  1904.  It  is  located  at  Sim- 
Bridge  at  Beck,  Ala.,  about  12  miles  below  the  mouth  of  Pat- 
i  Creek.  The  nearest  railway  station  is  Andalusia,  Ala.,  S  miles 
on  the  Central  of  Georgia  and  Louisville  and  Nashville  railways. 
conditions  at  this  station  and  the  bench  marks  are  described  in 
r-Supply  Paper  No.  168,  page  106,  where  are  given  also  refer- 
to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Conecuh  River  at  Beck,  Ala.,  in  lU(n'>. 


ite. 


Hydrographer. 


Width. 


A  roa  of 
section. 


height. 


ry23. 


berlS. 


W.  E.Hall... 
F.  A.  Murray 
do 


Feet.  ,    Sq.  ft. 

121  ;  654 

115  332 

118  m^ 


Daily  gage  height  j  in  feet  j  of  Conecuh  River  at  Becky  Ala.,  for  1906. 


ay. 


'  Jan. 

Feb. 

Mar. 

<      7.3 

&5 

5.3 

,      6i6 

5.8 

5.2 

&0 

&2 

10.3  1 

ia4 

4.8 

11.2 

9.2 

45 

ia4i 

Dis- 
churgo. 


Fret.  *SVr.-/r 
5.  IS  l.(i80 

2.0«  431 

3.22  '  871 


Apr.  I  May.  i  June.    July.  \  Aug.  ;  Sept.     Oct.     Nov,     Dec. 


1 

— 

~ 

—  .—  —        . 

-     - 

_     _    -,    _ 

—   _    — . 

6.3  1 

2.5 

2.8 

1.6 

2.9 : 

1.6  ! 

15.1  i 

2.9  ' 

as 

a7  i 

2.4 

2.6  < 

2.4 

2.7  ' 

1.6  , 

15.3  , 

2.9  ' 

3.3 

7.2  1 

2.2 

2.5 

2.0 

2.5 ; 

1.6 

16.9  . 

2.9  ' 

a2 

7.5  j 

2.7 

2.3  1 

2.3 

2.4  , 

1.4  , 

17.6  , 

2.8  ' 

3.0 

7.0! 

5.2 

2.2  1 

2.2 

2.9  1 

1.8  , 

16.6  1 

2.8 

3.0 

I  BUBFACE   WATEB  SUPPLY,  1006. 

Daily  gage  heigtU,  in/eet,  of  Ctmeeuh  Rivtr  at  Snk,  Ala.,  far  /906— <''ontiiiucd. 


Day.            JiD. 

Feb. 

Mar. 

Apt. 

May. 

JuDe. 

Joly. 

A«,. 

Sapt. 

o«., 

6.9 

&e 

S.S 

&s 

8.S 
1I.S 
iS 

<s 

5.0 
S.I 

?s 
11 

42 

1 

111 
1) 

its 

lafi 

Il7 
8.7 

J5 
Ji 

&1 

iJ 

41 

£.8 

{i 

IL3 
4G 
3.7 

ts 

10 

ll 

2.6 

ll 
l\ 

ai 

2.9 
Z7 
Z7 
3.7 

1! 

3.0 

li 
17 
3.II 
Xi 
S.1 

£.1 

1! 

II 

3.3 

tl 

1.7 

i 



1.3 
2.3 
1.3S 
2.U 

3.T 
48 

42 

ll 
17 

7:< 
&i 

B.2 
49 

4.0 

44 
44 

.4 

31 

Zl 

is 

45 

Z.G 
2.8 

z!i 

2.4 
2.4 
18,3 

l^^l 

^=i 

ts 

40  1 

11 

11' 

3.3 

Is 

Rating  tabUf 

rG 

meeuhR 

iver  at  Btet,  Ala. 

for  1906 

^^. 

.a.i«s» 

cb»^. 

F«'^ 

'■'*,   'A 

'"■^■':  '1% 

Sff-f- 

Feel. 

V-f, 

m 

fl.OO 

1.190 

Sfl.^     1       3.90 

l.LIO 

!        fl.in           2,445 

NOTI.— The  above 


ll  ba»d  on  dlMbarge 


g  1SO4-1906  ind  il 


Monthly  discharge  of  Coiieaih  Rirer  at  Btet,  Ala.,  for  1906. 
[Drainage  area,  1.290  iiquara  iaU«.] 


Dlsohargo  In  (Kcond-laet. 


Fehruary;;;;"::::;;:::::::::;::;; 
MuIch 

g-;:::;:::::::::::::::::::::: 

July.'"";;:;:;::"::::;::::;:::::: 

September... 

JVow.— I'aJuea  for  igOS  are  good. 


"I— "-i  ""/•  j'SrIMrB 


s,5a) 

>,»o| 

2.M             1 

720, 

3,7fl0 

.!.«» 

-1 

I,™ 

■1.39    1         1 

ESCAMBIA    BIVEB    DRAINAGE    BASIN.  75 

rELLANEOUS  MEASUREMENT  IN  ESCAMBIA  RIVER  DRAINAGE  BASIN. 

de  following  miscellaneous  discharge  measurement  was  made  in 
kmbia  River  drainage  basin  during  1906: 

mecuh  River  near  Brantley,  Ala. — A  measurement  was  made  June 
06,  at  a  logging  railway  bridge  one-half  mile  southeast  of  Brant- 
AJa.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  sec- 
vrooden  crossbeam  from  the  right  end  of  the  bridge;  elevation,  21 
ftbove  the  datum  of  the  assumed  gage. 

llh,  60  feet;  area,  266  square  feet;  gage  height,  4.95  f<?ot ;  diwhaix<s  13 1  Ho^ond-feet. 
MOBIIiK  RIVT5R  BKAIXAGE  BA81N. 
DESCRIPTION   OF   BASIN. 

is  is  the  largest  drainage  basin  in  Georgia  and  Alabama  and  is 
nated  the  Mobile  basin  because  its  waters  all  enter  the  CJulf 
igh  Mobile  River  at  Mobile,  Ala.  Beginning  at  the  headwaters, 
5cay  and  EUijay  rivers  unite  at  Ellijay,  Ga.,  to  form  Coosa wat  tee 
r.  Just  above  Resaca,  Ga.,  this  unites  with  the  Comusauga  to 
Oostanaula  River.  At  Rome,  Ga.,  the  Oostanaula  and  the 
^ah  unite  to  form  Coosa  River.  Six  miles  above  Montgomery, 
,  the  Coosa  and  the  Tallapoosa  unite  to  form  Alabama  River,  and 
ar  from  the  coast  the  Tombigbee  unites  with  the  Alabama  to  form 
ile  River,  which  flows  into  Mobile  Bay,  an  arm  of  the  (lulf  of 
ico. 

ihaba  River  is  the  principal  tributary  of  the  Alabama  and  joins  it 
it  10  miles  below  Selma.  Hillabee  Creek  flows  into  Tallapoosa 
5r  just  above  Sturdevant  and  near  Alexander.  Talladega  Creek 
tributary  of  the  Coosa. 

5mbigbec  River  rises  in  the  northea^stern  j)art  of  Mississip[)i  and 
rs  Alabama  in  Pickens  County.  Its  j)rinrij)al  tributary  is  the 
;k  Warrior,  which  is  formed  by  the  junction  of  Mulberry  Fork  and 
ey  Fork.  Locust  Fork  enters  the  Black  Warrior  some  distance 
w  the  junction. 

ALABAMA    RIVER   AT    SELMA,  ALA. 

liis  station,  which  was  originally  established  by  the  Ignited  States 
ineer  Corps,  is  now  maintained  by  the  United  States  Weather 
jau.  It  is  located  at  the  iron  highway  bridge  one  block  from 
er  street,  Selma,  Ala.  The  conditions  at  this  station  and  the 
:h  marks  are  described  in  Water-Supply  Paper  No.  168,  page  109, 
re  are  given  also  references  to  publications  that  contain  data  for 
ious  vears. 

IBR  204—07 6 
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SURFACE   WATER   SUPPLY,  1906. 


Discharge  measurements  of  Alabama  River  at  Selmaj  Ala.,  in,  1906. 


Date. 


Hydrographer. 


March  21 

March  22 

March  23 do 

March  24 do 

March  26 | do 

March27 do 

March  28 , do 

June  27 1 do 

October  26 '■  W.  E. 


F.  A .  Murray. 
....do 


HaU. 


Feet. 
573 
679 
696 
709 
684 
581 
580 
393 
4<9 


Sq.  ft. 
23.400 
26.500 
28,100 
28.700 
26,900 
25.000 
23,900 
4.760 
7.230 


Case 
height. 


Daily  gage  height,  in  feet,  of  Alabama  River  at  Selma,  Ala.,  for  1906. 


Di9- 


^ret. 

114.O0I4  . 

42.26 

47.40 

12S.Q0I' 

49. 7S 

143.011^ 

50.42 

144.011  r' 

47.95 

I34.QQI  \ 

45.08 

116,001 1 

4...as 

105. 000 

3.88 

i3,eoo 

9.94 

26,700  I 

1 

Da«r. 


Jan. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17- 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


13.5 
12.7 
10.0 
12.0 
20.0 

25.8 
28.6 
29.0 
27.8 
25.2 

22.4 
18.5 
14.9 
13.0 
12.1 

11.4 

10.7 

10.0 

9.8 

9.7 

9.7 

9.8 

14.4 

20.0 

22.8 

23.6 
23.0 
22.4 
21.0 
18.9 
10.0 


Fob. 


13.4 
12.0 
11.1 
10.0 
9.3 

8.6 
8.0 
7.7 
8.0 
9.3 

9.9 
9.5 
8.7 
7.9 

7.4 

7.2 
7.1 
7.0 
6.2 
6.0 

6.7 
6.5 
7.3 
7.2 
7.0 

7.3 
8.0 
8.7 


Mar. 


8.2 

7.2 

7.0 

10.6 

16.6 

19.4 
19.5 
18.8 
19.2 
20.1 

19.7 
17.4 
14.8 
12.7 
11.2 

11.1 
13.2 
18.1 
24.3 
34.2 

41.0 
46.5 
49.2 
50.2 
50.0 


48.7 

6.9 

46.3 

6.6 

43.3 

6.3 

42.5 

6.0 

43.2 

5.8 

43.6 

Oct.      Nov.    Dec 


20. 9 
28.9 
32.3 


6.8 

;J4.2 

7.1 

34.3 

7.3 

33.6 

8.3 

32.9 

10.0 

31.5 

13.1 

29.2 

13.2 

26.0 

21. 
10. 
12. 
10. 

8. 


7.5 

(».8 
6.4 
0.2 
7.0 

13.1 
16.5 
18.0 
10.9 
14.2 

11.0 
8.7 
7.0 
0.6 
0.0 
5.7 


5.3 
5.0 
4.8 
4.7 
4.4 

4.3 
4.1 
4.0 
3.9 
3.8 

3.7 
3.6 
3.5 
3.4 
3.5 

3.7 
4.0 
4.5 

0.8 
9.5 

17.1 
21  2 
2.^0 

23.3 
22.7 

22.0 
21.1 
20.3 
19.6 
17.5 


13.3 
8.0 

7.0 
«.4 

5.1, 

5.7' 

5.3 

5.2 

5.2 

5.1 

5.1 
5.3 

7.3 
S.9 
9.4 

9.3 
9.0 

M; 

10.4; 

12.1^ 

12.2! 

12.4 

12.3. 

Il.t, 

10.0 

9.3 
8.3 

7.7 
7.5 

10.6 


MOBILK   RIVER   DRAINAUr.    a... 


Haling  tnbUfor  Alabama  Riirr  at  Sdma,  Ala.,  for  J 90ft. 


bright. 

DIs- 
;  charge. 

Sec. -ft. 
i     11.500 

Oagp 
i   height. 

1      Ffct. 

DiA-       1 

;  charge.  . 
8fc.-ft.  1 

Gaae 
1  height. 

1      Fert. 

'      Di»-     ; 
chiirgi*.  ' 

;   Sfc.-ft. 

(Jain* 
heif^t. 

Ffft. 

Dis- 
churge. 

Set. -ft. 
7tt. 200 

Feet. 

3.00 

'        5.20 

15.K20 

R.W 

ZlVi) 

W.OO 

3.  lf» 

1     11, 6M) 

5.30 

1ft.  ocm 

9.01) 

24.000 

31. (N) 

S2.  UM) 

XJfi 

11, W^ 

.■i.*) 

=     1«,240 

'       10.(10 

2H..300 

32. 00 

.M.  hOO 

3.30 

rj,07o 

.'I..7) 

w.  4.-1O 

11.00 

-2S,  m) 

;«.  0(J 

S7.  lOO 

;«.*• 

12. 21V) 

.V«fl 

I«.«tO 

1       12.00 

31.000 

:m.oo 

HO.  400 

3.  .If  1 

i-j.4sn 

:•.  70 

Ui.KTO 

1.3.(10 

:«.  4."o 

:c..  00 

<«.  JOO 

:i.  »if> 

lJ.ft40 

."i.  H) 

17.0N0 

14.00 

.3^.000 

.3«i.00 

<i>i.(NIO 

:i.  70 

12.  Sol) 

:..*« 

17.2ifl 

i:>.oo 

:fK,<()0 

37.00 

•.P*.  iJOO 

:i.Hi 

.    ia.02n 

fi.(lO 

17..'4» 

Ki.on 

41.200 

.3m.  00 

101. KIO 

-l.liO 

l.i.2I0 

fi.20 

17,!rjJ 

17.00 

4:{.hOO 

3<I.(I0 

104. 700 

4.00 

1.3. 400 

«.40 

1»..34() 

IK.  00 

4t>.  400 

40.00 

107.  too 

4.  lO 

i3.rni) 

fi.<X) 

1K.7M) 

10.  <N) 

4<),  100 

41. (N) 

1 10.  .'i(iO 

4.  JO 

13,  W) 

«.  SO 

1«J.  IHO 

20.  (K) 

:*i..soo 

42.00 

113.  100 

■1.  :«i 

14,000 

7.00 

I'J.KMI 

21.  (JO 

.-4.  :.oo 

4.3. 00 

ii(>.:«N) 

4.40 

14.200 

7.  a) 

20,040 

22. 00 

.'w.  JOO 

44.  00 

1  ii».  2a» 

4.  .'54) 

14.4fW 

7.40 

30.4X0 

2:».(10 

."il».  «J00 

4."..  00 

122.  100 

4.«/> 

14, 100 

7.  M) 

20.«r2U 

24. 00 

(.2.  ♦  00 

4ik(N) 

12.'»,000 

4.  70 

14.M)0 

7.H) 

2i.;w> 

•r..  00 

«k-...300 

47.00 

12h.0(K) 

4.f*> 

i."..oni) 

S.()0 

2l.Hni) 

2i>.00 

rj<.Oi)() 

4H.(||) 

131.000     1 

4.10 

1.'..  2on 

K.20 

22.24(1 

27.  (10 

70. Ht) 

4'».(>0 

1.34.000     , 

.=».  <■» 

l.'>.  400 

K.40 

22,  »W) 

2H.()0 

73.  U\0 

:.o.oo 

137.000 

.-..  10 

l.->.»-10 

S.IO 

23.120 

2f).  00 

7»;.  400 

.M.(N) 

140.000 

^ — Tho  iil»*>vo  tal>l»*  it  l»a.««"il<)nili!«fhiiiT?i'  nica.sun-iiiciit.*!  m:i«l«'  'luring'  I'loo  I'kh;.  auM  i.s  woU  Mofliini. 

Monthly  tli*i'hanjt  of  AlnfMinn  Hinr  at  Sri  ma,  Aln.,  far  lUnH. 

[I)rMiiuig('  area.  1.'>.400  s«|iutn-  miles. J 


Pi.siharjr*'  in  ««•«••  »n«lf«  ••( 


Kiiri  oiT. 


Mdiith. 


M;.ximuin.:  Mmiiinmi.       M-;.m.       •'^"■-ff    I-'"    I»'Pt»Mn 

^t\.    Itlllt'.  IIII   M<   ««. 


j^swoftry 

^i|>i  uaVv 

7(i.400 

.34.400  ' 

2,').  (iOO 
Ki.'iOO 
lU.CiOO 
17.100 
12.  UH) 
11.  .VN) 
12. 100 

i:>.4oo 

14.000 

]n.<ioo 
12.. ^oo 

1,'i.iiOO 

IL.'iOO 

4."..;«io 

22..'i<Mi 
71.400 

40.  (NK) 
2O.S0O 
17.700 

::;>.»10(» 
24.<iOO 
24. 000 
tt.  OliO 
27.i«0<) 

2;{.2oo 
;;.:.  100 

2  •»! 

1  •{'. 

4.M 

2.»rf. 

1      '1  • 

1       •  »•! 

1  1.'. 

1   Is 

1.  (•') 

I     .Vi 

2.1»'.< 
1   7'.» 

I  :.i 

2.  1.-. 

1  :.2 

fciSr^. 

l.'W.OOO  j 

117.000  I 

4ii.  4(M» ; 

1  :•«. 

g^;;;::;::::::.:::;:;;:::::: 

.311. 100 

r«ti.  <I00  ; 

!  2s 
2  .'.! 

^fr*"-.:... ::.:::::;::::: 

:<s.  (ioo 

.'ill.  100  . 

?»1 .  200 

1  .S4 
1  74 
.,  1.'. 

90^)piiiTw>r 

(iO.  700  ' 

■J    INI 

"^mubpr 

:m.ooo 

1    71 

Th«*  v«*M  r 

1.3S.000  . 

2"  .;.*• 

Nc»TE.  —  Valtn-H  for  I'.XJO  aiv  rxopllcnt. 


ETOWAH    KIVKIl    NE.\i:    UOMK,  (;\. 

Thi.**  station  was  established  August  17,  l'.M)l.  It  i.s  located  at 
t^reeinans  Ferr\\  about  5  miles  above  Koiiu*.  (In.  The  conditions  at 
this  station  and  the  beneh  marks  are  dc.scribed  in  Water-Supply 
?a|M.*r  No.  16S,  page  llo,  and  in  Water-Supply  Pap(M'  No.  1!>7.  when^ 
fcre  ^iven  also  data  for  previous  year>. 

hufchanjf  measurcmt'lUx  nf  Etnnnti  li'm'-  mar  liumf .  (In..  In   imn,. 


Pattv 


IlydnijrnipluT. 


Ifav  S F.  A.  Mtirmy. 

Ium-27 <>•  I'.  Hall.... 

Octol^T  !♦» F.  .\.  Miirnty. 

•  -—  16 do 


/•>./ 


/. 

Si/.  It. 

Ff>f. 

Sfr.-t(. 

:v)7 

1.310 

3..V) 

3.  (W) 

:«».') 

1.140 

3.  .30 

2.K-1O 

.iOO 

<I.KS 

2.SS 

2.  IW) 

:«« 

*W<H 

2.  Kit 

2.  KiO 

78 


SUHPACB,  WATER  SUPPLY,  1906. 
Dmly  gage  height,  in/ttt,  of  Elotcah  Rirmtfor  Rovie,  Ga.,/or  1906. 


Dv 

Jwi. 

Pb 

.  1  MM.     Apt. 

Hk 

y.  '  jQiw.  1  July,  j  Aug.  [  Sept.  .  Oct.  [  Sot. 

I  ih  ii!  ll'  H  11   if 

I  Isj  |;  1 

II  S:!    si'  ; 

II 

a.0 

3.B 

•M 

i 

i 

3.1        3.S  1      4.0 

kl  s:f|  it 

3.0      18.7  1      3.7 

S        T.7        ysl      3:2  1      2.8      2,9        litt\ 

10. 

Id 

S-: 

1 
2 
2 

3 
3 
S 

2 

S 

9        G.S!      S.S 

i  ii  ii 

s      s.a     lo.G  1    4.e 

il  H  si 

e      2.g 

i'  ?i 

2 '    lis 

Si  "■' 

sis 

ii 

3.5      3.2    .    8.S   [ 

3.4  1     3.0         4.0 

3  2  1    2,»    ,    ij 

4.2 
4.0 

!        1        1 

Ruling  table  for  Etowah  River  > 

Di«-     I' 


ir  flonw.  Ga.Jor  !905-6. 


A 

ch^,!^. 

'.% 

^'MS- 

W) 

HU 

0:10 

*. 

ph.tjP. 

iii. 

^^^X 

Frri. 

^ris- 

« 

S-^ 

T7 

(tt 

2o.;wi 

.  VU 

"'"" 

bolilgli  n 


fie  during  laM-ISOflar 


MOBILE   BIVER   DBAINAOE   BASIN. 
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Monthly  discharge  of  Etowah  River  near  Rome,  Oa,,/or  1905-6, 

[Drainage  area,  1,800  nqoare  milei.] 


Month. 


1W5. 


tpar. 


1906. 


var. 


Dischai 

rg(>  In  tf>cond 
Minimum. 

l-feet. 

Run- 

8oc.-ft.  per 
sq.  niifo. 

oft. 

Maximum. 

Mean. 

IVpth  In 
inches. 

35,300 

930 

3.350 

1.H6 

2.14 

20,700 

1,140 

5.250 

2.92 

3.04 

4,910 

1,620 

2,160 

1.20 

1.38 

2,320 

1,380 

1.720 

.9,56 

1.07 

15,200 

1,380 

2.940 

lAii 

1.8S 

3,640 

1,260 

1.610 

.M94 

1.00 

10,200 

1,140 

2,650 

1.47 

1.70 

6,060 

930 

1.H40 

1.02 

LIS 

2,320 

650 

i,a% 

.5K1 

.65 

3.470 

650 

1,310 

.72H 

.H4 

2,780 

570 

9K5 

.547 

.61 

37.000 

1.040 

07.130 

3.9«i 

4. 5«) 

.37.000 

570 

2.»i70 

1.4M 
3.8H 

20.  a5 

34,300 

2,030 

6.990 

4.47 

3,640 

1,800 

2.410 

1..34 

\.M) 

50,400 

1,760 

11. 700 

Ti.  5() 

7.49 

6.660 

2,320 

3.4<)0 

1.92 

2.14 

6,060 

1.620 

2.4;« 

1..V. 

I .  :.♦'. 

16.500 

1.620 

3.900 

2.17 

2.  42 

10,300 

1,620 

4.170 

2.  .32 

2.  m 

5,860 

1.890 

S.-'W) 

l.SJi 

2.14 

6,870 

1.620 

2.940 

l.(ki 

1.S2 

20,100 

2.030 

4.7.5<) 

2.M 

3.()4 

26,400 

1.700 

5.010 

2.7H 

3.  10 

17,300 

1.890 

3. 5H0 

I . !«» 

2.  'J*J 

50,400 

1,620 

4,5(J0 

2.53 

34. 55 

«  December  21-23  estimated. 
''alues  for  1905  and  1906  aro  excellent,  except  March,  190(i,  whhrh  In  good. 

CCX)SA    RIVER    AT   RIVERSIDE,  ALA. 

station  was  established  September  25,  1896.  It  is  located  at 
Lthem  Railway  bridge,  Riverside,  Ala.,  about  4  miles  below 
o.  4.  The  conditions  at  this  station  and  tlie  bench  marks  are 
kI  in  Water-Supply  Paper  No.  168,  pao;e  110,  where  are  given 
^rences  to  publications  that  contain  data  for  ])revious  years. 

Discharge  measurements  of  Coosa  River  at  Riversidv,  Ala.,  in  19(fH. 


Hydrographer. 


Width. 


Aroa  of        (In^o     ]       Dis- 
.si'olioii.      height.    ,  charge. 


F.  A.  Murray. 

do 

do 

do 

do 

M.  R.Hall... 

W.  E.  Hall... 


Ftrt. 

Sq.  ft. 

Ffrt.      1 

Srr.-/t. 

rm 

9.<i;{0 

12.40 

44.200 

'A'i4 

9.(140 

12.45  ; 

44. 700 

r^m  . 

9.  4<K) 

12. 10  , 

43,  .300 

rto^ 

T).  1.30 

4. 1(>  , 

11.100 

543 

4.9«i0 

4.03  1 

10. 300 

54;? 

4.590  ; 

3.78 

9.780 

540  , 

5,290 

4.77  ' 

12.800 

80 


SURFACE   WATER   BUPPIiY,  1906. 


Daily  gage  height^  in  feet  ^  of  Coosa  River  at  Kiverfide,  Ala.,  for  19(>C. 


Day. 

1 
Jan. 

4.9 
4.4 
6.0 
8.8 
10.4 

11.7 
11.9 
10.7 

7.3 

6.1 

5.8 
5.5 
5.5 
5.4 
5.2 

5.2 
5.1 
5.1 
5.1 
5.0 

4.8 
5.6 
7.0 
8.9 
10.4 

11.1 
10.2 
9.1 
8.0 
6.4 
6.2 

Feb. 

Mar. 

2.8 
2.8 
6.0 
8.5 
8.9 

8.3 
7.1 
6.0 
5.2 
4.9 

5.2 
4.7 
4.2 
3.8 
3.6 

10.5 
12.9 
13.5 
16.1 
19.8 

18.4 
17.1 
16.1 
15.3 
14.9 

13.9 
10.2 
11.8 
12.3 
12.2 
11.2 

Apr. 

10.8 

10.6 

9.3 

8.4 

6.9 

6.0 
5.5 
5.1 
4.8 
5.5 

5.6 
5.6 
6.1 
5.4 
4.9 

4.4 

4.3 
4.3 
4.2 
3.95 

3.7 

3.6 

,    3.5 

!    3.4 
1    3.3 

3.2 
1    3.1 

3.0 
1    3.0 

3. 15 

May. 

3.3 

3.15 

3.0 

3.0 

3.2 

3.4 
4.0 
3.9 
4.2 
4.2 

3.6 

3.2 

2.85 

2.7 

2.65 

2.65 

2.5 

2.4 

2.35 

2.3 

2.3 

2.25 

2.2 

2.15 

2.15 

2.1 

2.1 

2.15 

2.75 

3.55 

2.95 

Juno. 

2.55 

2.35 

2.3 

2.6 

2.76 

2.85 

2.85 

2.9 

2.95 

2.75 

2.25 

2.0 

2.0 

2.0 

5.^ 

8.5 
9.5 
9.0 
7.6 
5.9 

4.2 

3.5 

3.1 

2.85 

2.6 

2.6 

2.8 

3.7 

3.35 

2.95 

July. 

2.6 

2.35 

2.25 

2.4 

2.5 

2.5 
2.5 
3.2 
3.2 
3.3 

2.65 
2.55 
2.55 

2.8 
5.8 

7.5 

7.4 

10.6 

12.3 

12.9 

12.1 

11.2 

10.3 

9.0 

7.4 

7.2 
6.9 
4.7 
4.0 
5.0 
6.4 

Aug. 

6.0 
5.5 
4.9 
4.5 
5.0 

5.4 
5.1 
5.2 
4.8 
4.3 

3.7 
3.7 
3.9 
3.5 
3.5 

4.2 
4.1 
4.0 
4.0 
4.4 

4.9 
3.9 
3.6 
3.3 
3.1 

3.45 
3.45 
4.0 
4.5 
3.8 
3.65 
1 

Sept. 

3.8 
4.1 
4.4 
4.5 
4.2 

3.7 
h.S 
A.i\ 
4.5 
4.4 

5.4 
4.0 
4.4 

3.9 
3.8.1 

3.7 

3.2 

2.8 

2.45 

2.45 

4.0 
4.9 
4.6 
4.0 
3.8 

3.9 

3.45 

3.3 

3.3 

.•).3 

Oct. 

7.5 
11.5 
12.4 
12.5 
12.3 

12.0 

n.o 

9.5 
J<.3 
6.8 

.5.5 
4.8 
4.2 
3.9 
3.55 

3.3 
3.2 
3.2 
li.O 
8.6 

9.4 
8.2 
6.2 
4.9 
4.0 

3.65. 

3.5 

3.35 

3.15 

3.ai 

2.U5 

Nov. 

1 

6.6 
6.2 
4.8 
4.6 
4.4 

4.0 
3.6 
3.6 
3.6 
3.4 

3.2 

3.1 

3.05 

3.0 

3.0 

3.0 
2.9 
2.8 
2.7 
2.55 

2.5 
2.5 
2.7 
3.1 
3.4 

3.25 

3.1 

3.0 

2.85 

2 

2.8 

3 

2.8    1 

4 

2.7 

5 

6 

7 

8: 

9 

2.6 

2.65 

2.6 

2.46 

2.4    i 

10 

1 
2.4 

11 

2.4 

12 

2.35 

13 

2.8    ■ 

14 

2.3    ' 

15 

2.35  ■ 

16 

...  «nv    _ 

2.5 

17 

2.5 

18 

2.75 

19 

A         g 

20 

21 

22 

23 

24 

10.9 

12.5 
12.9    1 
12.8    ; 
12  7 

25 

12.4    ' 

^6 

12.1 

27 

10  8 

28 

9.4 
5.1 
4.1 

29 

30 

31 

Rating  table  for  Cootta  River  at  Rheritide,  Ala.,  for  J90fi. 


Gage 
height. 

Dia- 

GaKt* 
height. 

Feet. 

'      Di8- 

Gage 
height. 

Feel. 

Dis- 

Gage 
height. 

Feet. 

Dijt- 

chaigo. 

Sec. -ft. 
4.380 

1  charge. 

1              

Se.c.-fi.   1 

charge. 
Sec.-ft. 

charge. 

Feet.     ' 

Set. -ft. 

2.00 

1        3.30 

S.OtX) 

4.60 

12.30) 

i        6. 80 

20,640    ; 

2.10  ; 

4.635 

3.40 

8.380    1 

4.70 

12,710 

1        7.00 

21.440    ' 

2.20 

4,805 

1        3.50 

8,700 

4.80 

'     13.070 

7.20 

22.2f4) 

2.30 

5,lf0 

3.60 

9.020    i 

4.90 

,     13,430 

7.40 

23.080 

2.40    ' 

5,425 

3.70 

9.340 

5.00 

1    13,800 

7.60 

23.920 

2.50 

5.695 

3.80 

9.w:o 

5.20 

14,540 

7.80 

24.7f0 

2.60 

5,970 

1        3.90 

9,980 

5.40 

15,280 

8.00 

25.  too    1 

2.70 

6,250 

4.00 

10,300 

5.(0 

16,020 

9.00 

29.800    ' 

2.80 

6,540 

1        4.10 

10,630 

5.80 

16,7<'0 

10.00 

34.0fO    j 

2.90    1 

fi.835 

,  •     4.30 

10.970 

6.00 

17..^:00 

,       11.00 

:«i.:«) 

3.00 

7.135 

1        4.30 

!     11.310 

6. 20 

18,270 

3.10    1 

7.440 

,        4.40 

11.660- 

6.40 

19.050 

3.20 

•  1 
1 

7,750    1 

1        4.50 

1 

12.010 

6.60 

19.840 

Note.— The  above  table  i.**  based  on  discharp**  mea.surements  made  during  1905-190J  and 
defined  below  gage  height  13  fet»t.    Above  gage  height  9  feet  the  rating  curve  ia  a  tangent,  the  dlff" 
being  426  per  t*»nth. 
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Monthly  diMtharge  of  Coom  River  at  Riversidfy  Ala. ^  for  2906. 

[Dninage  area,  7,060  square  milef*.] 


Month. 


Discharge  in  second-foet. 


Ktiii-olT. 


'  Maximum.'  Minimum.  <    Moan.    |  ^^j'^iJ^!''^ 


Janaary 42.200  ' 

Ff bruar>- '  Hi, 000  : 

Mairh 75,800  1 

April I  37.500 

May 11,000 

Jone ,  31.900 

Jaly ,  46. 400  I 

August ,  17.500 

S«pt«;mlAT ,  15.300 

Orto^jer I  44, 700 

Nov^mtier i  4A.  400 

Dccrmlicr i  31.000 

Th^  yp.-ir \  75.  HOO 


11.700 
5.700 
(i.540 
7.140 
4,640 
4,380 
5.030 
7.440 
5,5(0 
6.980 
5,1U) 
7,290 

4.380 


22.»i00 
8,530 
34.400 
14.800 
6,850 
10.100 
17.«iOO 
11.20() 
10.500 
20.400 
17.700 
12.:«)0 

l.'i.UX) 


3.20 
1.21 
4.87 
2.10 
.970 
1.43 
2.49 


59 
49 


2.8«.l 
2.51 
1.74 

2.21 


Dt'pth  in 
inchcH. 


3.<V9 
1.2ti 
5.62 
2.:i4 
1.12 
t.H) 
2.S7 
l.W 
l.(i6 

:$.:« 

2.M) 
2.01 

;k).  13 


Not.:.  -  A'aluea  for  1906  are  excoUnnt. 


OOSTANAULA  RIVER  AT  RESACA,  OA. 

This  station  was  maintained  by  the  United  States  Geological  Survey 

from  Au«:iist  1,  1896,  to  April  30,  1899,  and  was  reestablished  at  the 

beginnint^  of   1905;    gage-height   records  are   maintained   half   tlie 

year  by  the  United  States  Weather  Bureau.     It  is  located  at  the 

bridge  of  the  Western  and  Atlantic  Railway  in  the  town  of  Kesaca, 

S0<)  feet  south  of  the  station.     A  standard  gage  belonging  to  the* 

United  States  Geological  Survey  is  located  on  the  downstream  side 

of  the  bridge  at  the  middle  of  the  first  span  from  th(»  light  bank; 

length  of  chain^  41.35  feet.     The  conditi(ms  at  tliis  station  and  the 

bench  marks  are  described  in  Water-Supply  Paper  No.  1G8,  i)age  liM , 

and  in  Water-Supply  Paper  No.  197,  where  are  given  also  data  for 

previous  years. 

THscharge  measurements  of  Oostunnula  River  at  Rcsnra,  da.,  in  l9(ffJ. 


Date. 

1 

Ilydrographer. 

Width. 
Fe<t. 

Arra  i»f 
.SiKrtioM.    ' 

lu'ight. 
Fttt. 

Dis- 
(•Imrgc. 

Stc.-ff. 

January  2  . . . . 

.    M.U.Hull.. 

i.v.  , 

I,Os() 

4.U)  . 

2,  170 

^*y22 

..    0.  V.  Hail.. 

i;js 

•»44  , 

.'^.42 

l.."')l() 

Junn  tj 

do 

n.-'i 

\.M()  ' 

.').:.  1 

3.()H) 

Jun^  28 

do 

l.\s  , 

\,iM)  ' 

4.:{7 

2.  120 

J  ill  V  26 

..    M.  H.  Hall.. 

Hi:? 

l.JSO  ! 

r,.\)7 

.\.  2\H) 

Daily  gage  height,  infect,  of  OoHtanaula  Rivtr  at  lit.aai,  (id.,  for  UKhi. 


I)ay.           '  Jan. 

I 

\--. '  4.8 

;••- I  4.6 

;•  8.G 

V- i  17..5 

^••- I  17.6 

7'-- '  13.6 

S   ■- I  7.6 

»      - 6.4 

10    " /'  7.2 

•- /  6.8 


Feb,  I  Mar.      Apr.  ■  May.     Jiiiu.\     .Iiily.     .Vug.     S<»pt.      (Ht.   \  Nov.  '  J)oo. 


/ 


6.6 
6.4 
5.8 
5.4 
5.0 

5.2 
5.0 
4.8 
4.8 
4.8  i 


3.8  I 
3.8  ! 
6.8 
10.6  I 
9.2  I 

6.2  1 

5.4  I 
5.8  I 
6.2  I 
6.4 


11. H 

4.6 

8.8 

4.4  i 

7.0 

4.4  j 

6.6 

7.0 

6.2 

5.4 

6.2 

5.0 

6.0 

6.0 

5.8 

5.4 

5.6 

5.2 

8.6  1 

4.8 

3.6 
3.6  I 

4.6  ; 

4.2  I 

6.6  I 

4.6; 

4.0  I 
3.8  I 
3.8  I 


3.H 
3.8 
.1.6 
3.6 
3.4 


3.4 
3.4 
3.2 

3 


':\\ 


6.3 
7.6 
.5.9 
r>.4 
8.6 


y.6 
K.3 
5.0 
5.0 
4.6 


7.4  1 

4.8 

7.9 

4.9 

6.0 

4.5 

5.2  I 

&.« 

4.^\ 

\.^ 

\ 


17.3 
17.6 
18.1 
17.8 
15.9 

12.6 
11.0 
10.7 


4.0 
4.0 
4.0 
3.9 
3.9 


3.9  I 

3.8 ; 

3.8  < 
3.7  I 

VI  \ 


4.2 
4.0 
3.8 
3.8 
3.6 

3.8 
4.6 
4.6 

1i\ 
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Dail}/  gagt  height,  infai,  of  Oo$lanaula  Rittr  at  Rttaea,  Go.,  in  1906— Conlinwi 


-'  1- 

il 

S.8 

AS 

tlnr. 

Apr 

M»7. 

Jnoe. 

July. 

.. 

g.  1  Bepl. 

on.  j  NoT.lo 

1    g 

in 

a'.: 

6.1 

!; 

::i 
I; 

(.0 
1.9 

3.6 

a!: 

I0.« 
112 

B.0 

S.O 

1 
in.* 

„ 

■        1 

I 

1; 

i 

8.8,      S 

s:bi 

Rating  taUr/oT  OotloTumla  River  at  Raaat,  Qa.,for  ISW. 


be^t. 


■'i;* 


.». 


■a. 

a. 

Dl^ 

6.20 

Str.-ft. 
3.3*0 

r» 

"iriS- 

8IVI 

Monthly  ditdtargf  nf  Oogtaiuiiila  Rim  at  Rnnra,  Ga.,  for  1906. 


l>i«h«^  t 

■ccond-leet. 

Run-olT. 

Monlh. 

M«in,™. 

«,. 

.... 

M«n     Is™ 

mi^""  "^ 

Janu.ry 

:    1S.O0O 

2.23n 

6,330  1 

3.0. 

.     .     .           <,a» 

3,710 

1,»0 

*,«« 
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COOSA WATTEE  BITER  AT  CARTERS,  OA. 

ITiis  gaging  station  was  established  August  15,  1896,  at  the  iron 
hway  bridge  at  Carters,  Murray  County,  Ga.  It  is  at  the  foot  of 
great  shoals  made  by  this  stream  in  cutting  through  the  Cohutta 
imtains.  The  conditions  at  this  station  and  the  bencli  marks  are 
bribed  in  Water-Supply  Paper  No.  168,  page  124,  and  in  Water- 
ply  Paper  No.  197,  where  are  given  also  data  for  previous  years. 

Difchargf  mecuntrtments  of  Coosfiwaltee  River  at  CarUrm,  (in.,  in  VMUi. 


HU. 


Ilydrographer. 


Width. 


17. 
30. 


O.  P.  Hull 

do.... 

do.... 


Frrt. 
115 
127  , 
112  , 


,VrOH  ^^i 

swtinn. 


(}15 

1.1. tf) 

l.OHO 


hciKttt. 


Fnt. 
4.:iS 

S.2.'i 
7.iK) 


chargi'. 

Ste.-ft. 
2.140 
4..V10 


Daily  gage  height,  in  feet,  of  Coonawattee  River  at  Carters,  da.,  for  JU(ni. 


Rating  table  for  Coosairnttte  River  at  Carfcrs.  da.,  for  I'Jfffi. 


hpigi 


age 
llfht. 


Pert. 

2.00 

2.10 

2.20 

2.30 

2. 
2. 
2. 
2. 


40 
50 
60 
70 


|.  :  ,  ,1 

DiB-     jl     Gage     i      I)is-  fJasn*  Dis-       '     (Jnjfp  Dis- 

charge. [I  height.   I  charge.  \    In'ight.      churpt'.    '   Ix-iKht.      charge. 


Sec.-ft.  i' 
785  il 
830  II 
875 
920 
970 

1,020 

1,070 

1,120 


Feet. 
2.80 
2.90 
3.00 
3  10 
3.20 
3.  .30 
3.40 
3. 50 


Src.-ft. 
1. 170 
1,220 
1,275 
1..^30 
1.385 
1,440 
l,.''iOO 
1.5(0 


Ffft. 
3.  m 
3.70 
3.80 
3.00 
4.00 
4.20 
4.40 
4.riO 


St(  .-ft. 
l.r.2o 
l.rp<() 
1,740 
1,805 
1,870 
2,000 
2,130 
2,270 


Fftt. 
4.W) 
5.00 
20 
40 
(lO 
5.80 
().00 
7.00 


5. 
5. 
5. 


Sfi-.-ft. 
2,410 
2,  :^iO 
2,  «W4 
2,K38 
2,982 
3.126 
3,270 
3,990 


1 

»ay. 

Jan. 

2.4 
3.0 
10.5 
4.0 
3.0 

2.6 
2.5 
2.5 
2.8 
3.0 

3.5 
3.0 
2.5 
2.5 
2.5 

3.6 
3.5 
3.5 
3.6 
3.6 

3.8 

10.5 

11.0 

6.5 

4.5 

4.0 
3.5 
3.5 
.3.4 
3.4 
3.3 

Feh. 

3.2 
3.2 
3.1 
3.1 
3.0 

3.0 
3.2 
3.2 
3.0 
2.9 

2.9 
2.8 
2.7 
2.6 
2.5 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.4 

Mar. 

2.3 
2.4 
5.0 
4.0 
3.0 

2.9 
2.8 
2.8 
2.8 
2.7 

2.7 
2.7 
3.0 
4.0 
18.8 

6.0 
5.0 
4.8 
13.0 
7.0 

5.0 
4.0 
3.8 
3.7 
3.6 

3.5 
4.3 
4.2 
4.1 
8.5 
5.4 

Apr. 

May. 

2.8 
2.8 
4.2 
3.3 
3.0 

5.0  ' 
3.9 
3.6  1 
3.0 
2.8 

2.6 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.3 
2.3 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

7.0 
.3.0 

2.H 

June. 

2.5 
3.0 
2.6 
2.5 
5.5 

.3.0 
2.5 
2.5 
2.4 
2.4 

2.8 
2.7 
14.0 
5.5 
8.0 

4.5 
3.5 
3.0 

2.8 

2.7 
2.6 
2.5 
3.1 
3.0 

2.9 
2.S 
2.5 

i:i 



July. 

2.1 
2.1 
2.4 
2.5 
2.3 

2.2 
5!  2 
2.1 
2.3 
2.3 

2.2 

2.1 
3.5 
2.5 

2.0 
3.0 
5.5 
M.2 
5.0 

4.2 
5.0 
4.« 
4.0 
3. .-) 

3.0 
3..') 
3.  .■) 
4.(» 
4.7 
.S.  1 

Aug. 

.3.0 
4.0 
.3.5 
.3.0 
7.0 

5.0 
.3.5 
3.(» 
2.h 

2.H 

.3.0 
2.S 
2.fi 

2.r. 

2. 5 

2.5 
2.5 
2.ti 
2.S 
2.7 

2.0 
2. .') 
2..^. 
2.  H 
2.7 

2.r. 

2.»'. 
2.*< 
2.7 
2.«i 
.3.0 

Sopt. 

2.S 

2.5  ' 
2.7 

2.6  ' 

2.r,  ■ 

2.5  , 
2.5  1 
7.0 
4.0  , 
3.5  , 

:,. .  • 

3.0 

2.S  ' 

2.7  . 
2.7  ' 

2.<)  ' 
2.5 

2.5 ; 

5.0 

1.0  \ 

3.0  \ 
2.H  . 
2.5 

2.r. 

l.J 

'J..S 

'J.») 
2.5 



Ort. 

7.0 
(1.0 

5.n 

5.0 
5.0 

4.K 
4.5 
4.3 
3. 5 
3.3 

3.1 
3. 0 
2.*» 

2.  S 
2.7 

2.») 

2.r. 

5.0 
3.5 
3. 3 

.3.1 
.3.0 
.3  s 

3.  ♦•, 
3.  J 

3.2 
3.0 
2.«) 
2.  \ 
2.  1 
2.  1 

Nov. 

2. 3 
2. 3 
2. 3 
2  2 
2^2 

2.1 
2.1 
2.1 
2.2 

-■••' 

2.1 
2.  1 
2.3 
2. 3 
2.  4 

2.  \ 

2.r. 

13.2 

2<i.O 

'.».  1 

5.4 
4.S 
4.0 

3.  .1 
.3.1 

3.2 
3.  1 
3.1l'» 
3.0 
.3.0 


Dor. 

1 

4.6 
4.0 
3.9 
3.7 
3.5 

3.6 
4.0 
3.8 
5.0 
4.5 

4.0 
3.0 
2.8 
2.8 
4.0 

3.6 
3.4 
3.2 
.3.1 
3.0 

3.0 
3.0 
2.9 
2.9 
2.8 

2.8 
2.7 
4.0 
3.0 
3.0 

2.0 

2.S 

2.S 

2.K 

J 

2.7 

2.H 

2.S 

2.7 

2.7 

4.5 

3. 2 

1 

3.0 

2..'< 
2..H 

2.S 

3.0 

3.«> 

4.0 

I.X 

3.8 

3.7 

3,7 

3.(1 

3.r. 

3.«) 

3  5 

3,5 

1.5 

5.(» 
5,0 

<M) 

'E.— The  above  table  1^  baned  on  disch&rf^e  meaflnrements  made  during  \Wa-\WII^Mivd  \%'v^d«^w«d 
gagB height  Hteet.    A bove gage  heigh 1 5  feet  the  rating  cur\e  U  a  tang«wl,  XY\ft  AVtl^WDR^X^ftVck^TI 
ith. 
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VonOdy  ditchitrgt  of  CooKtuxiUtt  Rixer  td  Carim.  Ga.,/or  190G. 
IDniliugs  kraa,  E3I  aqiura  mlk*.] 


Dlnohacgo  in  nEODd-In'C. 

Kuinrfl. 

UoDlll. 

920 
78S 

WO 

M»n. 

B«r.-rt.ppr|lKTaH 

H).  mit.   1  UdMu 

JanuBTT 

« 

iImo 

1,330 
l,3» 

1 

i 

no 

fiso 
wo 

030 

sso 

MO 
MO 

em 

TOO 

2.  a) 

3.  a 

ts 

TW 

l.OSO 

3.1! 

. 

OctabpT,  and  I>eDPiiitwr,  (lotlkn 


NoTB.— Value*  »n>  rawd  aa  (oUova:  Juuiary  Febnuur,  April 
HanUi  and  November  are  ODlj'  good,  owing  to  UahUltjr  ol  backwi 

CHOCOOLOCCO    OREEK    NEAR   JENIFER,    ALA. 

The  gage  at  this  stBtion  was  established  August  20,  1902,  It  i 
located  at  the  Louisville  and  Nashville  Railroad  bridge,  1 1  niiles  nort 
of  Jenifer,  Ala.  There  are  small  shoals  both  above  and  below  th 
bridge.  The  conditions"  at  this  station  and  the  bench  marks  ai 
described  in  Water-Supply  Paper  No.  168,  page  130,  where  are  give 
also  references  to  publications  that  contain  data  for  previous  years. 
Duchargt  nifatiirfmenUi  of  Chottolarfo  Ortth  near  Jenifer,  Ata..  in  1906. 


D.,,. 

1 

«-,dth. 

sv 

ant 

a 

chaige 

;:?,.fi';S 

107 

S 

""■A 

Aug«-tK... 

..1  M-R,  lUll 

Dailn  gage  heighl,  in/eel,  of  Chocrolocco  Creeh  near  Jewfrr,  Ala.,  for  IHfjf,. 
Day,  '  Jfti..      Fab.  \  Mar.  \  Apr.     May.    Jiirw,  \  July.     Aug.     Sept.     Oct.      Nov. 


I    2.1        Z.3    I    2.3 


6.^       i.5.  i'a 


,  a.1  ;  ze  I  29  ; 


27    I      4.0 


le  upsi-ieaiD  wUi^  <«  tU  al  Uw  Ifitt  bank  al 


DoiUf  gage  height^  in  feet,  cf  Choccolocco  Creek  near  Jenifer,  Ala.,  for  J9(Mi-  (  onl  IihicmI. 


MOBIL£  BIVBB  ^HainaGE   BASIN. 


85 


D«y. 

Jan. 

"1 
.J    2.8 

1 

Mar.  I 

52 

Apr. 

May. 

2.4 

'  June. 
3.8 

• 
July. 

L 

;  5.0 

Aug. 
4  5 

1 
Sept.  i 

2.7 

(n«t. 

1 

2.7 

N«iv. 
2.x 

D<v. 

M 

2.35 

3.0 

2.8 

17. 

..      Z9 

2.3 

5.6 

2^9 

1    2.4 

2.8 

'    3.2 

3.6 

2.6  ' 

2.6 

2.5 

3.1 

B. 

..      2.8 

2.3 

3.6 

2.8 

1    2.4 

2.5 

6.9 

3.0 

2.7 

A.  9 

2.  5 

3.1 

n 

..      Z9 

2.3 

11.5 

2.76 

•'    2.4 

Z45 

■    8.4 

2.9 

2. 6  ' 

4  9 

45 

3.5 

F     » 

...    2.9 

2.3 

142 

2.7 

1    2.4 

2.5 

6.5 

2.9 

2.6 

4  5 

5.2 

3.4 

a 

..'     2.9    i 

2.3 

7.5 

2.7 

2.4 

Z4 

'     4.5 

:i.O 

2.H  , 

3.  5 

5.5 

S.li 

s 

3.  2 

2.4 

5  2 

2.7 

2.4 

2.3 

3.5 

2.7 

'2.H 

AA) 

4  6 

3.2 

8 

..:    4.6 

2.4 

4.3 

2.65 

2.35 

2.3 

'     4.0 

2.«i 

2.7 

A.O 

3.2 

3.1 

H 

..'     4  5 

2.4 

'    3.8 

2.65 

2.3 

2.3 

4  4 

2.6 

2.6  . 

2.9 

3.0 

3.0 

15 

3.0 

2.4 

:<.6 

2.6 

2.25 

2.2 

'    3.5 

2.6 

2.H 

2.9 

2.9 

2  9 

36 

..      3.25 

2.4 

3.3 

2.55 

2.3 

2.2 

;    -^l 

2.85 

2.7 

2.  8  ■■ 

2.S 

2.8 

27 

..      3  1 

2.4 

3.3 

2.5 

2.3 

2.3 

:    2.8 

2.  li 

2.  it 

2.  H  , 

2.S 

2.S 

S 

..      30    1 

2.4 

5.6 

2.5 

2.4 

2.2 

1    ^8 

3.  2 

2.6 

2.7  , 

2.7 

2.9 

9 

..      2.9 

5.8 

2.5 

2.3 

2.2 

,    2.8 

2.0 

2.6  ' 

2.7  1 

2.7 

.i.  4 

» 

..      2.8 

5.3 

2,5 

2.3 

2.2 

1    3.1 

2.7 

4.  1  i 

2.  i\ 

2.7 

X  6 

n 

. .      2.  75  ' 

1              1 

'    49 

1 

2.3 

3.1 

3.0 

2.7 



6  0 

Bating  table  for  Choccolocco  f'nek  n4'ar  Jenifer.  Ala.,  for  tunti. 


f 


Gage 
height. 

Difl.      , 
charge. 

Sec.-ft.   ! 

'     Ga«e 
1  heigbt. 

1 

1      Feet. 

Din- 
charge. 

Sec.'ft. 

Ottg«* 
heigbt. 

Di.s- 
chargi?. 

Sf(.-/t. 

(J  age 
height. 

Ffft. 

Dis- 
fhnrge 

Feet. 

Feet. 

1 
Sf,.-/( 

2.00 

1          125    1 

3.20 

560    , 

4.40 

1. 1% 

6.20 

1       2.6J0 

2.10 

145 

3.30 

ea')   , 

A.T^ 

1.2tiO 

6.  10 

2.^n) 

2.20 

170 

!        3.40 

650    , 

4.60 

1,.32.^. 

(>.(iO 

:^(MM) 

2.30 

'JXS 

3.50 

700    1 

4.70 

i,:fic. 

6.. SO 

;i.20() 

2.40 

235 

3.60 

750 

4. HO 

1.4(w. 

7.(M) 

:{.  too 

2.50 

270 

3.70 

800 

4.90 

1..W 

HJH\ 

4..^.<tO 

2.60 

305 

3.80 

850 

5.00 

1,610 

'.».(«) 

'     :i.r.oo 

2.70 

345 

3.90 

905 

5.20 

l,7tX) 

1().(N) 

1     r..  soo 

2.80 

385 

4.00 

960 

5.10 

1,920 

11.00 

H.OOO 

2.90 

425 

4.10 

lr015 

5.60 

2,080 

1 

3.00 

470 

420 

1,075 

5.W) 

2,  m) 

, 

3.10 

515 

1 

1        4.30 

Lia-i  ; 

1 

6.(K) 

2.410 

Note.— The  above  table  is  baaed  on  discharge  measuremontN  iiia<]e  (luring  iO(t:{-i<>(Mi  and   i^  well 
defined  below  gage  hei{^t  6  feet.    Above  gage  height  9  feet  the  rating  curve  i.s  a  ttingi'nt.  the 'litTcnncf 
I      being  120  per  tenth. 

Monthly  discharge  of  Choccolocco  Creek  near  Jmijer,  Ala.,  for  JifOfi. 

[Drainage  area,  272  sqiian*  njile«<.] 


Month. 


January 

Fel»ruary 

March... 

Aprii 

f»y 

June 

July .'.".. 

iJ«U8t 

wptemlier 

October 

jjovember 

i^cember 

The  year. 


Dischargr*  in  M*con<l-f<'<t 


Maxiiniini.    Mininuiin.      M<ari. 


2.080 

.345  ' 
11.800 

1.200 
7(X)  I 
K.'iO 

4/MO  ' 

2.900  ; 

2,800 
3,.'>10  I 
2.000 

2.440  ; 

11.800  i 


liim-olT. 

.'^tf.-fl.  |Mr    hcjttli  in 
stj.  iniir*.        inch«.s. 


MtTi 

(Ki:, 

2..S7 

2.7.3 

200 

24H 

.912 

.% 

200 

L.'iW  , 

5.8,') 

«i.74 

270  ' 

AK\ 

1.78 

1.9<t 

i.v, ; 

2S7  ' 

1.0<) 

1.22 

145  ! 

240  ' 

.882 

Am 

14r»  , 

ir>0  ' 

.■^.iW 

.3.90 

:v)ri 

5S8  1 

2.16 

2.49 

270  ' 

rm  , 

2.18 

2.43 

.m') 

KH\  1 

3.07 

3.54 

270  ' 

497  ' 

1.8;i 

2.04 

270  , 

rn\'2  ; 

2.07 

2.. 39 

145  1 

(524  1 

1 

2.30 

31.40 

Note.— Values  for  1906  are  excellent. 
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TALLAPOOSA    RIVER   AT   8TURDEVANT,  ALA. 

This  station  was  established  July  19, 1900.  It  is  located  at  I 
Columbus  and  Western  Railroad  bridge,  one-fourth  mile  west  of  St 
devant.  The  conditions  at  this  station  and  the  bench  marks  : 
described  in  Water-Supply  Paper  No.  168,  page  132,  where  are  gi^ 
also  references  to  publications  that  contain  data  for  previous  years 

Discharge  measurevienU  of  Tallapoom  River  at  Sturdevanty  Ala.,  in  1906. 


Date. 


Hydrographer. 


Width. 


March  17 i  M.  R.  Hall... 

March  17 F.  A.  Murray 

Junes M.  R.  Hall... 


Ffft. 


411  , 

411 

346 


'  Ana  of 
1  section. 

Gage 

chai 

1 

a.870 
3,880 
2,4» 

FnL 
CM 

a.i8 

ate. 
i( 
11 

Daily  gage  height,  in  feet,  of  Tallapoosa  Hirer  at  Stvrdevitnl.  Ala,,  for  190$, 


Day. 


Jan.  I  Feb.     Mar.     Apr.  '  May.    June. 


2 i  3.0 

3 fi.8 

4 12.4 

5 1  9.0    I 

6 7.5 

7 '  5.2 

K 4.3 

9 1  3.9    I 

10 3.(i    I 

11 1  3.«    , 

12 3.155  ; 

13 1  3.55 

14 !  3.45  I 

15 3.35 

If) I  3.3    ' 

17 3.25 

18 1  3.25  I 

19 3.2 

20 3.2    , 

21 3.5 

22 0.8    , 

23 7.9 

24 «.5 

25 5.7    I 

20 4.5    i 

27 4.2    I 

28 4.0    ' 

29 3.85  , 

;« 3.8    I 

31 3.0 

I 


3.45  2.85  '    5.4  2.85 

3.3    i  2.8  4.8    I  2.8 

3.2  5.4  4.4  2.75 

3.1  5.6  4.2  3.1 

3.1  5.1  4.0  4.3 

3.0  I  4.0  3.9    :  4.2 

3.1  3.4  3.7  4.8 

3.2  6.8  3.0  0.7 
3.45  0.4  .S.5  4.9 
3.:<5  5.2  3.8    j  4.1 

3.3  4.5  4.0  3.5 
3.2  4.1  4.5  3.2 
3.15  3.75  3.9  i  3.1 
3.1  3.0  3.9  I  3.0 
3.1  O.l  4.2    '  2.95 

3.0  0.5  4.1     I  2.8 

2.9  0.7  3.9  2.75 

2.8  5.0  3.6    I  2.7 

2.8    I  18.8  3.5  2.a5 

2.75  I  21.0  ;     3.4     |  2.6 

3.8  14.0  3.35  2.5 

3.7  12.0  ,    3.3  2.7 

.t.5  9.2  3.3  2.0 

3.25  5.0  I    3.25  2.5 

3.35  4.0  '    3.15  '  2.45 

3.15  4.3  I    3.1  2.4 

3.05  4.5  3.a'>  2.5 

2.t*  7.0  3.0  2.55 

8.2  3.0  2.0 

7.2  2.95  2.5 

i  0.2     ' 2.4 


2 

2.8 

3.1 

2.9 

2.4 


25 


4.3 
4.0 
3.3 
3.6 
4.4 
4.7 


3.25 

3.8 

3.6 

3.1 

3.25 

3.7 

3.4 

3.15 

4.0 

3.6 

3.35 

3.2 

3.35 

3.25 

3.15 

3.11 

3.4 

3.6 

3.06 

3.0f 

6.2 

4.6 

2.05 

2.% 

3.8 

5.6 

2.9 

2.9 

4.3 

1 

2.86 

i 

3 
4 
i. 

9. 


MOBILE   RIVER  DRAINAGE   BASIN. 
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Hating  tabic  for  Tallapooga  River  at  Sturdrvant,  Ala.,  for  WOd. 


CiHgr 

Difl.      ' 

height. 

DlB- 

OttfilC 

Dis- 

GaKH 

IM^»- 

charigc. 

'  chaigp. 

height. 

chHr{n>. 

ht'ight. 

chargi'. 

Ft(t. 

Stc.-ft. 

Feet. 

Sec.-ft, 

Feet. 

Sec.'ft. 

Ffft. 

Sfi'.'ft. 

1.W 

1.4rO 

3.10 

•      2.880 

4.20 

4.K70 

.■>.  tV) 

H/XJO 

210 

i,5»:o 

3.  "20 

3.0Q0 

1        4.i0 

ft.  090 

:>.  m 

K.MNO 

2- JO 

l,t>70 

S-TO 

3.190 

4.40 

.'i.310 

fi.OO 

9.440 

2.  .HI 

1.790 

3.40 

3.3F0 

4..-0 

r,..'»40 

«.20 

10.<X)0 

2.40 

'      1.910    1 

3..''0 

S..^^ 

4.10 

.■>,  770 

ft.  40 

10.  .VD 

2.  .'0 

2.040 

3.10 

3,(i90 

4.70 

Ji.OIO 

ft.  a) 

11.140 

2.10 

2.170 

3.70 

3,H70 

4.H0 

tt.2.-.0 

fi.  NO 

11.740 

•2.70 

2,300 

3.  HO 

4,0t0 

4.90 

fi.r.oo 

7.00 

12..^^ 

•2.H) 

2.440 

3.90 

4.2ro 

.S.OO 

«>,7«0 

7.20 

12.lKn 

2.ftO 

2..'iS0 

4.00 

4.4ro 

r).20 

7.2H0 

7.40 

l.S.tMO 

:«.oo 

2,7ro 

4.10 

4.W0 

O.40 

7.  HOT) 

N'lTE,  Tho  al»ove  tJihli-  Ih  1iiim*c1  on  dischaTgo  niPUMiirpmont!*  iii«<li»  during  in04-19(M).  hiuI  Is  well 
'U^fiTif]  N»l«»wgiij»p  bright  lOfiH't.  Ahovo  gtt#ie  hnight  7  fwt  th»'  nitiiigi-urvp  is  ii  tungriit.  ih*.*  <lir.«';- 
PTii>'  U-inf?  XSO  por  tontn, 

Motiihly  dUchanjr  of  Tallapmrni  Hirer  at  Stnrdninit.  Ala.,  far  VJnu. 

[DrainHgo  area.  2.500  iwiuan^  iiiiU'.s.] 


Jjinii-iry.  . 
Ff»"irnarv 

April 

Mav 


J  urw" 

Tilly 

\iiC"'^t .  .  .  . 
S^•D^«*lIl^»^r. 


Month. 


Th**  v»*ar. 


Discharpp  in  wcond-frot . 


I{tin-o:i'. 


Maximum.    Minimum.      Moan.        ^^^  j^^jj*.        .J.,,, 


29.(500 

2. 7») 

ft.  770 

2.71 

::.1_» 

4.0(iO 

2. 370 

:i.(PJO 

1.21 

1  .r. 

m.  100 

2,44(» 

r2.7(X) 

',.0S 

:...^i 

7.X00 

2.ft«><) 

4.010 

\.a) 

1.7S 

11.400 

l.ftlO 

3.  HIO 

1.2ft 

i.4:> 

Ift.iiOO 

1.4tiO 

3. 230 

1.1>«» 

1.44 

17.200 

l,4rt) 

ft.  140 

2.4ft 

2.S4 

20.000 

2.440 

,5.31(1 

2. 12 

2.44 

19.100 

2.;«io 

/i.-VlO 

2.22 

2.4S 

20.000 

2.:«w 

ft.  140 

2.4ft 

2.K4 

20.700 

2. 170 

4.(NM) 

l.U) 

1.7H 

21.000 

2,440 

4.  NX) 

1 .  sft 

2.14 

fiO.lOO 


1.4trU 


.V-'fiH) 


2.1ft 


2^».43 


Nf'TE.  —Values  for  190ti  are  e.xcoUent. 

TALLAPOOSA    KIVER    SITRVEY. 

In  order  to  point  out  the  power  possibilities  alon<;  tlio  Tallapoosa 
River,  a  profile  has  be^n  prepared  .sho\vin<^  the  fall  hetwc^en  Talla- 
posa,  Ga.,  and  Matilda,  Ala.  In  connection  with  this  profile,  notes 
showing  tributary  streams  and  other  prominent  natural  and  artificial 
fc^atures  along  the  river  are  indicated. 

Sheetsshowing  this  profile  may  be  (obtained  upon  application  to  the 
l>irector  of  the  Geological  Survey. 

Some  of  the  water-power  plants  on  Tallapoosa  Kiver  are  shown  on 
Pis.  IV  and  V. 


CAHABA   RIVER    AT    CENTKRVILLE,    ALA. 

This  station  was  established  August  7,  1901 ,  and  is  situated  at  the 
iron  highway  bridge  one-fourth  mile  west  of  Centerville,  Ala.,  one- 
half  mile  above  the  Mobile  and  Ohio  Railroad  bridge.  The  gage  was 
read  during  1906  by  Mrs.  W.  C.  Edmonds.     The  conditions  at  this 
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station  and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
168,  page  134,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  tnrasnrements  of  Cahaba  River  at  (.^erUerviUe^  Ala.,  in  1906. 


DttU'. 


May  4 

Junc'io 

OctolK?r*J.'> 


Ilydrographer. 


W.  E.Hall 

F.  A.  Miirmy 

W.  K.  IlHll i 


Width. 


Feet. 
l.W 
125 
154 


Sq.  ft. 
ti56 
.199 
(>46 


Frrt. 
3.35 

i.ro 

3.2ti 


Sfc.-fi. 
779 


Daily  gage  height,  infect,  of  Cahaba  River  at  Centerrilie,  Ala.,  for  1906. 


Day. 


Jan.      Feb.  I  Mar.  i  Apr.  i  May. 


1 4.1 

2 3.9. 

3 12.3 

4 20.9 

5 !  17.5 

6 12.8 

7 1  7.tt 

8 «.  1 

9 5.8 

iu» ..............  o*  o 

11 1  4.8 

12 5.2 

13 5.7 

14 5.2 

15 4.9 

IG '  4.5 

17 4.2 

18 4.2 

19 4. 2 

20 4.:t 

21 4.0 

22 4.7 

•23 17.0 

24 Ki.O 

25 10.4 

2f> T.4 

27 {\A 

28 5. 2 

29 4.7 

30 1.0 

31 4.1 


4.0  I  4.7 
3.5  3.9 

3.3  I  18.2 

3.1  !  20.4 
3.0  I  10.3 

2.9  9.7 

2.9  I  0.9 

2.9  '  8.0 

2.8  ,  8.1 

2.8  '  6.7 

2.«  I  5.7 

2.5  5.5 

2.5  ,  4.7 

2.7  4.5 

2.9  :  5.3 

2.0  5.0 

2.5  4.0 

2.4  I  4.1 

2.3  '  33.8 

2.2  '  30.8 

2.4  '  27.0 

2.5  .  19.5 
2.0'  14.0 
2.7  ,  10.0 

0.0  8.4- 

.'>.  0  I  7.4 

5.2  0.9 

4. 0  24. 0 

. . . . '  24. 5 

....  20. 5 

...I  2,1.4 


„  I 


18.7 

13.5 

10.7 

8.7 

7.8 

7.1 
0.5 
5.9 
5.8 
0.3 

0.5 
5.4 
4.9 
4.0 
4.4 

4.3 
4.1 
3.9 

3.8 
3.7 

3. 0 
3.9 
3.7 
3. 5 
3.4 

3.3 
3.1 
3.0 
3.0 
2.9 


I 


2.8 
2.8 
2.8 
3.2 
7.0 

5.3 
5.8 
7.8 
5.9 
4.2 

3.7 
3.4 
3.2 
3.0 
2.9 

2.8 
2.7 
2.0  I 
2.7  ' 

2.6  I 

2.5 
2.5  I 
2.5 

2.7 

2.7  I 

2.8  ' 
2.0  I 
2.5  ' 
2.4 
2.3 


June. 

July. 

2.2 

1.9 

2.2 

23 

2.3 

3.0 

2.4 

2.2 

2.2 

1.7 

I 

Aug.  I  Sept.  ;  Oft.    ;  Nov.  '  D»v. 


2.3 
2.2 
2.3 
2.1 
2.0 

1.9 
1.8 
1.7 
2.0 
3.0 

2.8 
2.0 
2.4 
2.2 
2.0 

1.9 
1.8 
1.7 
1.0 
1.0 

1.0 
2.0 
3.5 
2.9 
2.2 


1.0 
1.0 
1.6 
1.9 
4.4 

3.4 
3.9 
2.9 
10.0 
8.1 

5.7 

5.5 

11.7 

15.8 

10.7 

6.1 
5.0 
8.4 
9.6 
5.7 

4.2 
3.5 
3.1 
4.3 
K9 
5.3 


4.2 
3.4 
3.2 
3.4 
3.2 


3.0 
2.8 
2.7 
2.6 
2.5 


22.9 
21.2 
21.3 
10.2 
10.8 


2.8  , 
2.7  I 
2.6 
2.5 
2.7 


2.9 
2.8 
2.8 
2.7 
2.H 


2.8 

2.1 

21.6 

i       2.7 

2.8 

3.2 

2.4 

17.8 

2.6 

1      2.9 

3.0 

2.6 

12.5 

2.6 

'      2.7 

2.8 

3.2 

9.4 

2.6 

2.9 

2.4 

2.8 

7.4 

2.5 

3.0 

2.6 

3.5 

6.3 

2.4 

.5.6 

4.4 

5.0 

5.6 

2.5 

7.2 

3.4 

5.5 

5.1 

2.5 

5.2 

4.2 

6.2 

4.6 

2.4 

4  4 

5.1 

4.8 

4.4 

2.9 

4.0 

1      4.6 

3.0 

4.1 

2.9 

3.6 

3.0 

2.5 

4.0 

2.7 

3.9 

3.1 

2.3 

4.1 

3.1 

5.0 

2.6 

2.1 

4.6 

9.6 

4.9 

2.4 

2.3 

4.8 

9.8 

4.!i 

2.2 

3.6 

4.0 

0.3 

4  7 

2.4 

3.8 

3.7 

.■>.! 

4..? 

2.8 

3.5 

3.5 

4.3 

A.2 

2.2 

3.3 

3.3 

3.9 

3.9 

2.0 

3.7 

3.2 

3.7 

3.r 

2.4 

3.4 

3.1 

3.3 

^h 

1.9 

3.1 

3.1 

3.2 

3.2 

20.7 

3.0 

3.2 

2.5 

33.7 

2.8 

3.0 

3.2 

.  29.6 

2.8 

3.0 

2.4 

2.9 

Rating  table  for  Cahaba  River  at  ( -enter nllc,  Ala.,  for  1906. 


(iagr 

Dis- 

(Jagp 
hoight. 

Dis- 

Caeo 
height. 

Dis- 

(lago 
height. 

Dis- 

height. 

chargr'. 

charge. 

1  charge. 

charge. 

F((t. 

Sa.-ft. 

'      Frti. 

Sfc.-fl. 

Ffft. 

Sfc.-ft. 

Feet. 

Sec.'fl. 
1.604 

l.CH) 

2S0 

2.  HO 

5»»3 

4.(N) 

9v0    1 

5l40 

1.70 

:joi 

<        2. 90    i 

Oil 

4.  M) 

1.030 

5.60 

1.G98 

l.SO 

323 

1         3. 00 

(>40 

4.20 

1.072    1 

6.80 

1,7V4 

I.  «H) 

:;4r. 

•.i.  10 

«i70 

4.30 

1.114    ' 

6.00 

1.890 

2.  (H) 

370 

3  20 

701     , 

4.40 

1.156    , 

6.20 

1.990 

2.  10 

3.>.'i 

3.30    1 

73:i 

4.50 

1.200    1 

6.40 

2,090 

2.  20 

421     , 

3  40 

7r»o 

4.«iO 

1.244    ' 

a  60 

2.192 

2.  :i0 

447     ' 

i        .3. 50 

soo 

4.70 

1.2S8     1 

6.80 

2.296 

2.  40 

473 

.3.  »i() 

h3«i 

4. SO 

1.332 

7.00 

2.400 

2.  50 

.=i(K)     1 

I        3  70    , 

S74 

4.P0 

1       1,376    , 

8L00 

2.950 

2.  »10 

.'>27 

'        3S0    1 

912      ' 

5.00 

1.420    ' 

9.00 

3.500 

2.70 

555    1 

a9t) 

950 

5  20 

1       1.512 

laoo 

4.050 

NoTK.     Tin*  al>ovr  t;il«i«'  i.s  ha.'JiMl  on  thre*'  Misohargc  nu»M.»iiirfMnents  nia«le  during  1906 and  on 
of  j)n'vi(»ii.'»  curvt?s,     1 1  is  not  well  defined.    .\i>ove  gage  height  7  U'vX,  it  is  a  tangent,  the  differed 
SSper  tontti. 


■  • 
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Jfonihhj  discharge  of  Cahaba  River  at  CenttrvUle,  Ala.,  fur  1U06. 

[DrainagP  arva.  1.040  Kqiiare  mUeB.] 


Month. 


Dischai^  In  aecond-frt't. 


Run-off. 


Maximum. 


I 


I 

I 

......  "!!!*!!!!'""!!!!!!!!!!!!!!!!!' 

I 

;.r:;;;::;;;::;;;:::;:::;::;::;:::::::i 

I 

;^rV..::::::::;;:::::;:::::::::::::::::i 

ft  yea  r ' 


10,000 
2J90 

1  ,100 
ft,  840 
2,840 
800 
7,240 
1,470 

17, 100 

11,100 
3,940 
9,550 

17,100 


MinUnm...     M.-.n.    ,  X■^,•lr^  "S^" 


950 

2,(iN0 

2.5H 

2.97 

421 

735 

707  1 

.74 

9'iO 

5,  J.90 

5.47     . 

H.31 

Oil  ' 

l.MO 

1.78    1 

l.W 

447  ! 

S47 

.814  1 

.94 

2ftO  ! 

42(> 

.410  1 

.4<; 

2S0  ; 

1.740 

I.ri7    ' 

1.92 

34(i  ' 

JiKi 

.(«7  1 

.70 

3J»;> 

2,  OK) 

2.(K)     ' 

2. 1-3 

5K3  ' 

3,070 

2.95     1 

3. 4«} 

473  ' 

913 

.S7H  ' 

.OS 

Ti-Vi 

l,.^iO 

1.2H     ' 

1.48 

2X0 

1,S40 

1.77     1 

24. 18 

-  VAliies  fc»r  l'.«06  are  good. 


TOMBIOBEE   RIVER   AT   COLUMBUS,  MISS. 

5  station  is  located  at  the  county  highway  bridge  at  (lie  south 
'  ^lain  street,  in  the  city  of  Columbus,  Miss.  The  conditions  at 
at  ion  and  the  bench  marks  are  described  in  Water-Supply  Paf)er 
hS,  page  137,  where  are  given  also  references  to  publications  that 
11  data  for  previous  years. 

f>ijtchargr  weoKiircmtnU  of  Tombighee  River  at  Colninbntt,  Mi)tH.,  in  lUOfi. 

.  I 

<r.  llydrogniphcr.  ' 


F.  A.  Murray. 

do 

do 

\V.  K.  Hall... 

ir  iJv.'  M.  R.  Hall.... 


ridth. 

.\r«*ji  (if 

(ijlgP 

Dis- 

.»MVli<)n. 

lu'lght . 

churpp. 

Ffft.     , 

Hq.  ft. 

Ff(t.     ] 

Src.-ft. 

127 

1.2:«) 

I).  <i4 

2,040 

12.-. 

1. 2 10 

-   .  H2  , 

1.<U0 

ll'.i 

1.170 

1.  10  , 

\J\>4) 

1(K) 

Ll'.K) 

-    l.iiS  1 

l..V.>0 

72 ; 

S7«i 

:i.  40 

424 

Oailij  gage  height,  in  feet,  of  Toiubigbef  Rinr  at  Cnbnnlmx.  }fiss..fnr  Hhk;. 


iV 


.Inn.  I   Feb.     Mar.  .  Apr.     May.    .Iun«'.    July.     .Viip.     S^j*!.      oct.      NOx.     p,. 


3.  7  ' 

.^.  3  I 

.-..  4  I 

9.  C.  , 

II  0  I 

9. 9  I 
10.  3  I 
10.  4  ' 

^'  S ' 

1.  £ 

5. 2 
4.8 
4.ti 

4.2  ' 

,        .>.8, 

3.3  ' 

2.  4 
2.0 
2.3 
1.9 

•       1.7 
.'       2.9 

.1       fi.4 
.,      ft.f. 
0.7  ' 


1.5 
.9 
.3 
.1 
.3 


-1.1 
-1.2 
-1.2 
-1.1 
-1.1 


-  .9  . 

-  .9 
-1.0  ' 
-1.1 
-1.2  ' 

-1.3  \ 
-1.2  , 

-  .«  , 

-  .3; 

+2.4  I 


3.3 
2.8 
4.0 
4.4 
4.4 


.f) 

4.7 

.7  ' 

4.0 

.8  : 

4.0 

.9  1 

2.9 

1.0  1 

2.0 

1.4 

.9 

.3 

-  .1 

-h5.2 

9.1 

9.9 

10.3 

13.0 

1C.8 

Ift.r. 
l.'i.7 
14.5 
12.6 
9.4 


18.2  1 

18.2  1 

17.3  ; 
15. 0  I 
13.0 

I 

9.2 
0.0 
4.0 
2.8 
2.1 

1.7 

1.  5 

1.2 

.9 


-1.3 
-1.4 

-   .9 
+0.9 

8.0 
H.9 
9  0 
K.9 

7.S 

»i.  3 
4.5 
2.  3 


I   _ 


.0  I 
.7  i 
.5  ! 
.1 

—  .7  I 


/  - 


.1 
1.0 

1.3 
1.5 
1.7 
2.0 
1.9 

2.1      - 

-2.2      - 
.  •>  ■> 

-2.3     - 

-2.0      - 


2.  3 

2.4 
•>  •> 

1.  1 

ti 

.9 
l.ii 

1.9 

2  2 

'15 

2.  5 
2.7 
2.9 
.3.0 

2.0 

1.3 
1.2 
2.0 
2.3 

2.8 

3.0 

3  1 
3. 3 

3.3 ; 

3.3  I 


-  :i.  2 
x\ 

3.  J 

-  3.  3 

:i.  4 

3.  'i 

-  3.  .-, 
3. .-. 

-  .3..-> 
-3.5 

-  3.5 
.-..  2 

-2.9 

-2.7 

-  .9 
+  2.0 

3.7 
3.2 

2.3 

1.3 

.8 

.4 

-  ,f> 


2.  3 
.  •)  •» 

-  'l.\ 
2.3 

■>  - 
...  I 

-  2. '.» 

-  3.  2 

3.  2 

-  3.  2 

-  3.2 
-2.  K 

-  2.0 
-2.7 

-  2.5 

1.5 
-1.8 
-1.7 
-1.8 
-2.2 

-2.0  i 
-2.4 
-2.3 
-2.7  '. 


3.  2  . 
3.4 
3.  4  ' 
3.  1  ' 

*i  ^ 
.».   .» 

t 
I 

3.  :>  I 

.3.0  ' 

2,  s 
.'{.  1 

3.  3 
3.  3 
3.3 
3.4 
3.5 

3.  5 
3.  5 
3.4 
3.4  ' 
3.4; 

3.  4  I 
.3.2  ' 
2.4  ' 


«i.  s 
< .  < 
S.  3 
>•.  2 
7. ». 

11.2 

12.3 

11    I 

9. 9 

9.  2 

K\ 
0.0 
3.  3 
1.5 
.4 


-  1.1 

-  1.4 

-  1.0 
•» 


2.  3  , 
2.  4  . 

2.:.  I 


J. 


.3 
.0 
.  1 


2.  r. 
2.  ♦". 
2. 0  ' 
2.7 


2.7 


2.  0 


2.  5 


-5.0  \  -V.Q  \  -  .1 


2.4 

1.3 

-»-2.  1 

0.  1 

»i.  5 
0.8 
7.1 
G.6 


0.4 
.5 
.9 

I    y 


2.  r.  I       1.3 


1  2 

!.  1 

.0 

.  5 
•) 

2.7 

2.  r» 

1.5 
1.4 
1.4 

1  .3 
1.3 
4.0 


0.0 
5.3 
5.0 
4.3 


90  SUBFACE   WATER   SUPPLY,  1908. 

Daily  gage  height,  in/erl,  of  Tcwkigbtr  Rmr  al  Colvmiti$.  Mil*.,  for  ISOf. — ('a 


... 

F.I,. 

7-1 

\\ 

iS 

::r 

».,. 

Apr. 

K.,. 

June.    July. 

« 

Mil 

-'■• 

~\\ 

- 

-1.8 

Rating  tabU/nr  Tottitngbee  Rirrr  al  Colw 


"ijE." 

D'»-      1 

Ffil 

Stc.-fl.   ' 

-1.90 

1.1B6 

iM^t. 


.,?». 


ibus.  Miu.,  fi.r 


10.00 

12 'no 


l.MO     I      U-00 


>t  the  rating  cii 

JfonrUy  iHnehargf  of  TniiiUgbi-f  Rivt, 


It  Columbiii.  M'\st..f..rr.tim. 


'.    RIVKIt    AT    EFES,    ALA. 


This  station  wus  established  Novoiiibcr  29,  1904.  It  is  loratoc 
the  bridfi(!  of  the  Alabama  Great  Soiithpm  Railway,  one-half  i 
from  Epes,  .^Vla.     The  conditions  at  tlii.s  station  and  the  bench  m: 
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described  in  Water-Supply  Paper  No.  168,  page  139,  where  are 
>n  also  references  to  publications  that  contain  data  for  previous 


Discharge  measuremtnts  of  Tomhigbfe  River  at  Epes^  Ala.,  in  liM^). 


>Ate. 

Hydm^rapbcr. 

1 

1  Width. 

Arpa  of 
section.  ' 

Sq.ft. 

7Sti 
l.»X) 

hright. 

Fett. 
4.o:{ 

DiM- 
charKC 

T\*m-T'2A..    M.R.Hall.. 
fr27...    .    W.E.  HaU. 

Feet. 

125 

175 

Sfi.-ft. 
1.290 

Daily  gage  height  ^  in  fifty  of  Tomhigbee  River  at  E^h's,  Ala.,  for  lUiHi. 


1 

Day.                .Tan. 

Feb. 

1  Mar. 

Apr. 

May 

.    June. 

1 

July.     Aug. 

1 

S4'pt. 

Oct. 

t 

Nov. 

I)«H'. 

11.2 

14.1 

12.7 

39.9 

4.45      2.95 

1.4         4.3     ' 

1.1 

21.0 

■     2.. -).'•, 

5.7 

1 

1.0 

?.2 

1  11. Ci 
9.5 
80 

11.6 
13.1 
12.9 

39.9 
40.2 
40.4 

3.75  '    2.7 
3.85       2.45 
4.6    <    2.3 

1.2         2.1*5  ' 
1.0         2.fV5 
O.i.5  ;    2.2 

l.J)5 

0.95 

.9 

22..-) 
24.0 
24.4 

,    2.Hr. 

•     •»  •> 
•)  •» 

1       •••  - 

0.2 

1. 

4.9 

11 

4.1.') 

21.4 

7.2 

'     13.2 

40.5 

.'.7 

2.7 

.»5       3.1 

.9 

2,'i.  1 

2.1 

:!.7.'i 

22.4 

6.4 

12.6 

40.2 

12.4 

'    3.15 

.95       2.9 

.h 

2;..  2 

2.0 

:{.7 

21.9 

1    58 

12.4 

39.1 

17.2 

1    3.3 

.95       2.«15  ' 

.«■» 

:<1.4 

!.•.♦ 

:'..♦! 

21.3 

!    5.3 

'    12.6 

36.8 

19.2 

!    3.0 

.95       2.1.-) 

.li 

X\.l 

l.H 

:i.u-| 

o 

1.0 
9.4 

^.4 
S.6 
3.6 
2.9 
2.0 

1.2 
3.2 
9.3 

■    5.0 
4.7 

1    4.5 
4.3 
4.2 
4.2 
4.1 

4.2 

4.35 

4.4 

11.8 
10.3 

9.2 
8.2 
7.6 
1      7.2 
6.8 

!      9.7 
'    14.2 
1    17.0 

32.6 
27.0 

22.2 
18.2 
14.5 
12.0 
8.8 

7.6 
7.1 
6.8 

20.0       2.m 

19.2  2.45 

17.5  2.25 

15.3  2.05 

12.6  1.85 
9.2    1     1.8 

6.6  ,     1.65 

4.95  >     1.6 
4.2    I    2.15 

3.7  1    2.85 

.95       Mm  ! 
1.1          1.4 

1.1          1..^ 
1.35       1.4.') 
1.4          l.M 
1.9         2.1.'i 
5.H    '     2.rw) 

4.7     '     2.3.-) 
4.3    ,    2.5.-) 
10.2         2.7 

.  .->.-) 

.K 

i..r. 

1.1 
1.1 
1.0 

.0 

.8 
.S 

:n.() 

2'.».  I 

2r,.u 

21.2 

i.-,.i 

10.7 

(i.S 
.'l.S 

I.V, 

I.S 

1     1 . 7.-. 
1.7 
1.7 
1.7 

'       l.(i.-) 
1       1 .  ."s". 

'     1.4.-. 
,     l.S.-. 

.{.9 

21 

:..4 

11 

s.rt 

1. 

11.2 

1. 

11.  ti 

i: 

«.»  <» 

r 

S.7 

1 

s.;i 

1     K 

S.2 

1 

10.4 

B.6 

fi.4 

8.4 
R.O 
2.3 
1.3 
1.2 

D.6 

4.35 
4.15 

4.25 

4.4 

4.4 

5.6 
:    9.4 

10.7 

,    35.1 
'    39.8 

41.2 
41.6 
41.7 
41.6 
41.3 

40.6 

6.5 
6.0 

6.2 

5.3 

4.9 

4.75 

4.55 

4.4 

3.45      2.6 
3.15  ;    2.1 

2.9         1.8 
2.9         1.55 

2.6  1.35 
2.65       1.2 

2.7  1.2 

2.75       1.75 

14.4         2.5 

12.  H         2.4.') 

11.4        2.:i 

9.4  l.W 

7.5  l.S 
(>.4          l.U') 
.-|.  N          1.7 

4.  In')       1..-» 

.H 
.S 

.   4 

2..-).-, 

.-..0 
4..-. 

4.«» 

.-| . .-) 

.-..4 
.-,.0 

4  4 

'     .H.O 
(i.2 

«».S 

11. s 

i;i.4 
i;i.2 

12.2 

12.0 

' 

12. «) 

12.  s 

-  -  -  - 

1 

IJ.S 

2 

\2  4 

2 

11   (i 

2 

10.  •• 

a 

(«.«. 

2( 

D.O 

8.6 
7.2 

12.4 
.  12.8 

38.4 

38.6 

'    38.7 

!    39.2 

4.2 
3.85 
3.8 
3.9 

3.2         2.65 
3.65       2.1 
3.75       1.7.') 
3.55       1.4.-) 

3.7          1.2.'. 
;m         1.1.-. 
2.K.-)        1.(1.-, 
4.4.-I        1   1 

4.'» 
12.7 
17.f) 
l'»  .-, 

4.0 

.{.0 

11.1 

s  0 
s.o 
7.(» 

S.li 

1 

7.S 

11 

7.2 

1 

( .  ( 

1 

5.3 

1 

ng  tab 

[>l8-        , 

,    39.7 

lefor  1 
heicrnt 

3.3      

r/>f /■  Rit'i  r  at 

Kpn<.  Aid.,  ft 
Di.s- 

■J.  7." 
1» 

1    

1»..2 

^(fmhitj 

;  n 

/ 
1      *"•*?** 

1 

is- 

.   h«>ignt.      ch 

arge. 

• 

cha 

rg«'. 
'.'ft. 

hi'igiit. 
Fftt. 

St  r.ft. 

.•ij:tit. 
Ft  it. 

.s'/r 

rp-. 
-ft. 

Ffft.     '   Si 

Feet. 

Sri 

0.50 

1.80 

1. 

4^fO 

3.10 

2. 370 

1..s<) 

.<. 

.s70 

1        0.00    ' 

810     ' 

1.9C 

1. 

540 

;i.2() 

2.4.''i<) 

.-..(to 

4. 

(M4) 

0.70    ' 

850 

2.00 

1. 

HOO 

3..iO 

2.  .'■»:«) 

:..jt» 

4. 

2.'4) 

0.80    , 

900 

2.10 

1. 

m) 

3.40 

I'.hIO 

.^..40 

4. 

A'i) 

0.90    . 

950 

2.2(1 

1         1. 

725 

3..')0 

2.  IW) 

.-..(rf» 

4. 

K-.2 

1.00    1      ] 

i.OOO 

2.30 

1. 

7W 

:^.m 

2.  :>«) 

.-..so 

4. 

S.% 

'        1.10    1 

1.060 

2.40 

1. 

h.V) 

3.70 

2.H7() 

(>.(N) 

->. 

fno 

1.20    ,      ] 

1,120 

2.50 

1. 

925 

;      a.ho 

'    -i.m)    . 

(i.'jt) 

.-.. 

'.'(iS 

i         1.30    I       ] 

1.180     1 

2.60 

1, 

995 

3.W 

.■^.(KV) 

i>.4() 

'.. 

4  re. 

1.40 

] 

1.240     1 

2.70 

o 

0<i.') 

,        4.00 

:i.  140 

r,.(i() 

Ti, 

»iS4 

1.50 

] 

1.300     1 

2.HC 

*  • 

HO 

4.20 

3. ;«) 

(i.SO 

5. 

W2 

l.fiO           ] 

1,360 

2.90 

1           2. 

215 

4.40 

,       3,  aM) 

7.(K) 

«■>. 

100 

1.70    '      ] 

1.420 

3.00 

o 

*•• 

290 

4.ro 

3.(i80 

)TE. — The  above  taoie  is  baw^l  on  ninedis^'hurgftnioasumnents  imolo  tlnring  1904-19<6.aiid  is  well 
led  Detw(>en  gage  heights  0.9  feet  and  15.0  fe<>t.  ArK>ve  gago  bright  fi  Uft  the  rating  cunc  is  a  tan- 
,  the  differpnce  Doing  104  per  tenth. 
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Monthly  discharge  of  Tovnlngbee  River  at  Epes,  Ala.,  far  1906. 
[Drainage  area,  8,83D.8quare  miles.] 


Month. 


January.. 
February . 
March . . . 

April 

Itoy 

June 


Discharge  in  socond-feet. 


Run-off. 


July 

August.. . 
September . 
October... 
November. 
December. 


The]rear. 


MaximunL 

Minimum. 

22,100 

7,500 

13,500 

3,230 

42,200 

5,800 

40,900 

2,90D 

19,600 

2,000 

2,530 

1,120 

13,800 

975 

3,410 

1,030 

19,100 

790 

33,300 

2,100 

12,800 

1,270 

15,700 

2,780 

42,200 

790 

Moan. 


Spc.-ft.  per  I>ej] 
!»q.  miie.       inc 


15,800 

1.79 

5,720 

.648 

23.000 

2.60 

17,300 

1.96 

6,570 

.744 

1,730 

.196 

3,810 

.432 

1.680 

.190 

2,600 

.301 

14,900 

1.60 

4.550 

.515 

!        7,670 

.869 

,        8,780 

.995 

Note.— Values  for  1906  are  cxceQent. 

BLACK   WARRIOR   RIVER   NEAR   CORDOVA,    ALA. 

This  station  is  located  at  the  Kansas  City,  Memphis  and  Bimi 
ham  Railroad  bridge,  which  crosses  the  river  below  the  junctio: 
Mulberry  and  Sipsey  forks  and  about  three-fourths  mile  from  < 
dova,  Ala.  The  gage  was  established  by  the  United  States  Wea 
Bureau.  The  conditions  at  this  station  and  the  bench  marks 
described  in  Water-Supply  Paper  No.  168,  page  142,  where  are  gi 
also  references  to  publications  that  contain  data  for  previous  yc 

Discharge  measiirements  of  Black  Warrior  River  near  Cordova,  Ala.,  in  1906. 


Date. 


Hydrographor. 


Width. 


I 


Area  of 
section. 


April  20 i  F.  A.  Murray 

April  27 1 do 

June  22 ' do 

June  23 ' do 


Feet. 

Sq.  ft. 

170 

1,210 

168 

1.120 

165 

9iM 

180 

573 

Oajrc 
height. 

Ffet. 
1.05 

a.i 
-a  28  : 

-a  33  ' 


I 
chi 


Sf 


Daily  gage  height,  in  feet,  of  Black  Warrior  River  near  Cordova,  Ala.,  for  19^)6. 


Day. 

Jan. 

Feb. 

2.7 

2.4 

2.1 

1.85 

L6 

1.5 
1.4 
L3 
1.2 
1.15 

1.0 

.9 

.9 

LO 

L05 

Mar. 

1.9 
1.6 

ao 

14.6 

8.7 

&8 
5.7 
4.4 
3.8 

a3 

2.6 
2.15 
2.1 
2.0 
22.0 

1 

3.A 

ao 

6.9 
14.0 
11.0 

as 

5.3 
4.6 
4.6 
4.3 

4.0 
4.6 
&6 
4.8 
4.6 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Apr.  I  May.  I  June,  i  July. 


14.2 
9.8 
7.2 
5.6 
4.3 

3.8 
34 

ai 

2.9 
2.85 

2.8 
2.5 
2.3 
2.1 
2.1 


0.4 

.45 

.4 

.8 
2.4 

2.2 
2.0 
L6 
1.1 

.8 

.5 

.3 

.3 

.25 

.2 


1.1 

.8 

.65 

.9 
1.1 

.9 
.7 
.5 
.4 
.4 

.35 

.3 

.2 

.15 

.2 


.6 

.6 

.6 

.65 

.65 

.65 

.65 

.6 

.6 

.5 


Aug.     Sept.     Oct.      Nov 


a6 

.45 
.2 
.1 
.1 

.0 
.0 
.1 

-  .1 

-  .1 


-  .4 

-  .2 

-  .5 

ai 

-  .6 

a4 

+5.7 

a6 

&6 

ao 

ai 
1.1 

1.0 

.9 

Ll 

LO 

LO 

.9 

.8 

.6 

.4 
.3 
.2 
.5 
.4 


lao 

17.0 

12.0 

9.4 

6.1 

8.0 

lao 

9.5 
&4 

as 

2.9 
2.2 
LO 
L2 
LO 


ai 

.0 
.0 
.0 
.05 

.05 

.05 

.05 

.1 

.1 

.05 

.05 

.05 

,0 

.02 
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ly  gage  height,  in  fttt,  of  Black  Warrior  Rivtrnear  Cordova.  Ala.,  for  VJOU — ion. 

Aug.  I  S«pl.  I   Oct.  I  Nov.  |  !)«<'. 

l\       :?l      ios,    LO 
1  I        .B  '       .5     ,     Lg 

II I     AH  .   :i4   ,   1.5 

1  3.2  .     l.i     ,     2.7 

3  I      2.1       47    I    2,J 


D.,.               ,.„  ,  ,». 

ii«. 

Apr 

lUj. 

Jant.  '  Julr- 

3.S          LO 

24B 
143 

lis 

I.U 

, 

* 

L 

j^l    1    ^3 

I    |-  .S    I    1.S 

:.::::::;:;» 1  ij 

sts  1  :* 

I7  F-'  '  1I  i 

Raiinq  tabU  for  Black  Warrior  Hire 


f  f'ordorii.  Ala..fnr  i:iO'i. 


heE^I.  I  charge.  '1 
Ftft.        Sfr-ll.    ' 

-a  70  ,       no  ; 


810     I 


:  '    bei^t.  I 


Monthly  diidiarge  of  Btatk  Warrior  Ri  rrr  n 
[DiBJnagp  Arm.  1,900  Hquui 


Uo 

nlh. 

Disch 
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MISCELLANEOUS  MEASUREMENTS   IN  MOBILE   RIVER  DRAINAGE  BASO^ 

The  following  is  a  list  of  miscellaneous  discharge  measuremeiil| 
made  in  Mobile  River  drainage  basin  during  1906:  j 

Etovxih  River  near  Canton,  Ga. — ^A  measurement  was  made  FelnWL 
ary  23,  1906,  at  Field's  bridge,  a  single-span  iron  highway  bridge,* 
miles  downstream  from  Canton,  Ga.  The  bench  mark  is  a  chisel  cal^ 
on  the  right  side  of  the  intermediate  post,  145  feet  from  the  right  end' 
of  the  bridge,  downstream  side;  elevation,  36  feet  above  the  datum 
of  the  assumed  gage. 

Width,   132  feet;  area,  613  square  feet;  gage  height,  4.94  feet;  dischaige,  l^Mi 
second-feet. 

LUde  River  near  Taonighj  Oa. — ^Measurements  were  made  from  a- 
boat  at  a  point  about  300  feet  downstream  from  Little  River  Milk: 
The  bench  mark  is  a  nail  in  a  willow  tree  which  stands  on  right  bank 
about  50  feet  below  the  old  rope  ferry  landing;  elevation,  5  feet  aboya 
the  datum  of  the  assumed  gage. 

February  23:  Width,  40  feet;  area,  76  square  feet;  gage  height,  3.00  feet;  difichttga^ 
143  secxjnd-feet. 

February  24:  Width,  40  feet;  area,  74  square  feet;  gage  height,  2.97  feet;  diM^huge, 
133  eecond-fcet. 

Toonigh  Creek  near  Toonigh,  Ga. — ^A  measurement  was  made  Feb- 
ruary 24,  1906,  from  the  foot  plank  at  a  point  about  150  feet  above 
the  mouth  of  the  creek.  The  bench  mark  is  a  nail  driven  into  the 
water  side  of  an  ash  tree  on  the  right  bank  at  the  mouth  of  the  creek; 
elevation,  9  feet  above  the  datum  of  the  assumed  gage. 

Width,  7.5  feet;  area,  5.1  square  feet;  gage  height,  1.42  feet;  dischaige,  8.8  second- 
feet. 

Noonday  Creelc  near  Toonigh y  Ga, — ^A  measurement  was  made  Feb- 
ruary 24,  1906,  from  the  foot  log,  about  one-fourth  mile  above  the 
mouth  of  the  creek.  The  bench  mark  is  a  nail  driven  into  the  water 
side  of  a  3-pronged  iron  wood  tree  on  the  right  bank  about  70  feet 
below  the  foot  log;  elevation,  4.60  feet  above  the  datum  of  the  assumed 
gage. 

Width,  22  feet ;  area,  40  scjuaro  feet;  gage  height,  2.60  feet;  discharge,  58  second-feet 

Big  Cedar  Creelc  near  Cavespringy  Ga, — This  stream  enters  Coosa 
River  6  miles  northwest  of  Cavespring.  A  measurement  was  made 
May  14,  1906,  at  the  bridge,  2J  miles  northeast  of  Cavespring.  The 
bench  mark  is  the  top  of  the  second  iron  floor  beam  from  the  right  end 
of  the  bridge,  upstream  side;  elevation,  17  feet  above  the  datum  of  the 
assumed  gage. 

Width,  77  feet;  area,  230  square  feet;  gage  height,  3.32  feet;  discharge,  124  second- 
feet. 
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A  measurement  was  made  May  14,  1906;  from  a  single-span  iron 
"wagon  bridge,  3  miles  north  of  CaTespring,  near  Wetsels  Ford.  The 
bench  mark  is  the  top  of  the  upstream  end  of  the  second  cross  beam 
from  the  right  end  of  the  bridge;  elevation,  20  feet  above  the  datum 
of  the  assumed  gage. 

Width,  61  feet;  area,  239  square  feet;  gage  height,  2.92  feet;  discharge,  161  second- 
feet. 

LiiUe  Cedar  Greek  at  Cavespringy  Ga, — ^A  measurement  was  made 
May  14,  1906,  at  a  single-span  iron  footbridge  on  the  road  to  the  Cave 
luring  on  the  main  street  of  the  city.  The  bench  mark  is  the  top  of 
the  downstream  end  of  the  first  iron  cross  beam  from  the  right  end  of 
the  bridge;  elevation,  8  feet  above  the  datum  of  the  assumed  gage. 

Width,  32  feet;  area,  14.7  square  feet;  gage  height,  1.26  feet;  discharge,  21.7  second- 


A  measurement  was  made  May  14,  1906,  at  a  wagon  bridge  one- 
fourth  mile  north  of  Cavespring,  Ga.  The  bench  mark  is  the  top  of 
the  downstream  end  of  the  first  cross  beam  from  the  left  end  of  the 
bridge;  elevation,  7  feet  above  the  datum  of  the  assumed  gage. 

l^dth,  31  feet;  area,  15  square  feet;  gage  height,  1.01  feet;  dischai^e,  31  second-feet. 

Gave  Spring  near  Cavespring,  Ga, — ^A  measurement  was  made  May 
14,  1906,  at  the  footbridge,  about  15  feet  from  the  spring. 

^dth,  16  feet;  area,  7  square  feet;  discharge,  4.5  second  feet. 

TaSapooaa  River  near  TaUapoosa,  Ga, — A  measurement  was  made 
June  29,  1906,  at  Buchanan  Bridge,  about  4  miles  north  of  Tallapoosa, 
Ga.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  center 
floor  beam,  the  third  from  either  end;  elevation,  25.25  feet  above  the 
datum  of  the  assumed  gage. 

Width,  41  feet;  area,  101  square  feet;  gage  height,  1.09  feet;  discharge,  97  second- 


A  measurement  was  made  June  29,  1906,  at  Adderhold  Bridge, 
%bout  2  miles  north  of  Tallapoosa,  Ga.,  and  about  2  miles  below 
Huchanan  Bridge.  The  bench  mark  is  the  top  of  the  downstream 
did  of  the  first  floor  beam  from  the  left  bank;  elevation,  22  feet  above 
tlxe  datum  of  the  assumed  gage. 

Width,  81  feet;  area,  216  square  feet;  gage  height,  0.93  feet;  discharge,  146  second- 


TaUapoosa  River  near  Hejlin,  Ala. — A  measurement  was  made  June 
,  1906,  at  Denman's  wagon  bridge,  about  7  miles  southwest  of  Heflin, 
Aja.,  on  the  road  to  Wedowee,  Ala.  The  bench  mark  is  the  top  of  the 
downstream  end  of  the  cap  beam  of  the  center  pile  bent  of  the  bridge; 
^evation,  24  feet  above  the  datum  of  the  assumed  gage. 

Width,  127  feet;  area,  412  square  feet;  gage  height,  2.90  ieet*,  d*\acYv«ii^^,  ^^*L«ft«siA* 
t. 
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Tallapoosa  River  at  Luoinaj  Ala. — A  measurement  was  made  Jmie 
23,  1906,  from  the  Louina  highway  bridge. 

Width,  238  feet;  area,  1,510  square  feet;  discharge,  1,300  second-feet. 

TaUapoosa  River  near  DadeviUej  Ala, — A  measurement  was  made 
Jime  21 ,  1906,  from  a  ferryboat  at  Gennany  Ferry,  7  miles  northeast  rf 
Dadeville,  Ala.  The  Geodetic  Survey  bench  mark  was  used  in  getting 
the  elevation  of  water  surface.  It  is  located  on  the  right  bankol 
the  river  on  a  large  water-oak  tree;  elevation,  22  feet  above  the  datum 
of  the  assumed  gage. 

Width,  337  feet;  area,  1,820  square  feet;  gage  height,  5.63  feet;  discharge,  1,780 
second-feet.  n 

A  measurement  was  made  June  20,  1906,  from  a  ferryboat  at  MiDen 
Ferry,  6  miles  north  of  Dadeville,  Ala.  The  bench  mark  is  a  spib 
driven  into  a  water-oak  tree  on  the  east  side  of  the  road,  20  feet  fiwii 
the  left  bank  of  the  river;  elevation,  24  feet  above  the  datum  of  the 
assumed  gage. 

Width,  357  feet;  area,  4,370  square  feet;  gage  height,  15  feet;  discharge,  1,960  second* 
feet. 

Highpine  Creek  at  Liles  MiU,  Ala. — A  measurement  was  made  June 
22 , 1 906,  at  a  point  about  1 50  feet  below  Liles  Mill  dam.  The  benchmaij 
is  a  cut  in  the  top  of  the  bridge  flooring  just  east  of  the  first  pier  from  tbij 
left  bank;  elevation,  16  feet  above  the  datum  of  the  assumed  gage. 

Width,  32  feet ;  an^,  80  square  feet;  gage  height,  2.90  feet;  dischai^,  67  pecond4eei| 

Chicka^anocsa  Creek  near  HamptoUy  Ala. — A  measurement  was 
June  22,  1906,  by  wading,  at  Leveretts  Bridge,  about  150  feet 
the  mill  dam. 

Width,  49  feet;  area,  63  square  feet;  discharge,  54  second-feet. 

ChattaTiaspee  Creek  near  Hampton,  Ala. — ^A  measurement  was  mi 
June  22,  1906,  from  Smiths  Bridge,  1  mile  west  of  the  county 
between  Tallapoosa  and  Chambers  counties.     The  bench  mark  is  a^ 
in  the  top  of  the  bridge  flooring  in  the  middle  of  the  second  crib 
the  left  bank ;  elevat  ion,  8  feet  above  the  datum  of  the  assumed  gig8bj 

Width,  34  feet;  area,  171  square  feet;  gage  height,  4.50  feet;  dischaige,  66 
feet. 

Emuckfaw  Creek  at  Hamlet,  Ala. — A  measurement  was  made  June  21, 
1906,  by  wading,  near  Hamlet's  mill.     The  bench  mark  is  the  top 
the  cap  of  the  second  pier  from  the  west  side  of  the  bridge;  elevj 
18  feet  above  the  datum  of  the  assumed  gage. 

Width.  35  feet;  area,  29  square  feet;  gage  height,  1.20  feet;  dLschaige,  65i 

Sandy  Creek  near  CamphiU,  Ala. — A  measurement  was  made  JoMji 
2^,  1 906^  from  a  foot  log  about  1  mile  above  the  forks  of  the  creek. 

Width,  SI  feet;  arc»a,  93  square  ieet;  dWcVior^e,  1?»  ^eeoivJiA^X.. 
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Sandy  Creole  n^ar  DadeviUe,  Ala. — ^A  measurement  was  made  June 
),  1906,  at  Smiths  Bridge. 

Width,  97  feot;  area,  93  square  feet;  discharge,  118  f»econd-feet. 

South  Fork  Sandy  Creek  near  CamphiUy  Ala, — A  measurement  was 
ide  June  26,  1906,  from  a  highway  bridge  near  Bulger's  mill.  The 
Qch  mark  is  the  top  of  the  floor  on  the  south  side  of  the  second  pier 
im  the  s^)uth  side  of  the  creek;  elevation,  8  feet  above  the  datimi  of 
*  assumed  gage. 

Vidth,  49  feet;  ar(»a,  46  square  feet;  gage  height,  1.50  fe<»t;  discharg*',  47  second-fi^ct. 

Litde  Sandy  Creek  near  Ca^nphilly  Ala. — A  measurement  was  made 
ne  26,  1906,  at  a  highway  bridge  which  crosst^s  the  creek  just  above 
e  railroad  bridge.  The  bench  mark  is  the  top  of  the  cap  of  the  first 
nt  from  the  right  bank  of  the  river;  elevation,  8  feet  above  the  datum 
the  assumed  gage. 

V^ldth,  27  feet;  area,  51  square  feet;  gage  height,  3.90  feet;  di.««eharge,  21  peoond-ffct. 

North  Fork  Sandy  Creek  near  DadeviUej  Ala. — A  measurement  was 
ade  June  26,  1906,  by  wading,  about  150  feet  below  Duncan's  bridge. 

Width,  29  feet;  area,  25  square  feet;  discharge,  25  second-fcH't. 

Timiercut  Creek  near  DadeviUey  Ala. — A  measurement  was  made  Juno 
),  1906,  at  a  foot  log  about  1  mile  above  the  mouth  of  the  creek  at  a 
►rd  on  the  road  to  Welch  Ferry. 

Width,  24  feet;  area,  27  square  feet;  discharge,  22  .second-feet. 

Blue  Creek  at  Susanna^  Ala. — A  measurement  was  made  June  25, 
K)6,  at  the  highway  bridge. 

Width.  27  feet;  area,  40  square  feet;  discharge,  22  second-feet. 

Wind  Creek  near  Meltons  MiUy  Ala.- -A  measurement  was  made  June 
1, 1906,  at  Ledbetters  Bridge.     The  creek  was  at  a  low  stage. 

Width,  13  feet;  area,  11  square  fe<^t;  discharge,  0  HCi-ond-fcct. 

Sougdhatchee  Creek  near  ThaddeuSj  Ala. — A  measureinent  was  made 
ine  25,  1906,  from  Loveladys  Bridge.     The  bench  mark  is  the  top 
the  cap  on  the  north  side  of  the  main  bent,  upstream  side;  eleva- 
3n,  28  feet  above  the  datum  of  the  assumed  gag(». 

Width,  77  feet;  area,  107  square  feet;  gage  height,  4.  JO  feet;  discharge,  103  second- 
?t. 

Buttahatchee  River  near  Columhus,  Miss. — A  measun»ment  was  made 
pril  26,  1906,  at  a  covered  wooden  wagon  bridge  15  miles  north  of 
Jumbus,  Miss.,  on  the  road  to  Aberdeen,  Miss.  The  bench  mark 
the  top  of  the  upstream  end  of  the  second  wooden  crossbeam  from 
e  left  bank  wooden  trestle  pier;  elevation,  23  feet  above  the  datum 
the  assumed  gage. 

»Vidth,  108  feet;  area,  507  square  feet;  gage  height,  6.76  feet;  discharge,  587  eecond- 
t. 
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iMxapdUa  Creek  near  Cclumims,  Miss. — A  measurement  was  madi^ 
April  23,  1906,  at  a  single-span  iron  highway  bridge  at  the  ColunibQip 
waterworks.     The  bench  mark  is  the  top  of  the  upstream  end  of  theT 
crossbeam  90  feet  from  the  right  end  of  the  bridge ;  elevation,  26.W'^ 
feet  above  the  datum  of  the  assumed  gage.  t 

Width,  96  feet;  area,  646  square  feet;  gage  hei^t,  3.20  feet;  discharge,  312  secoi^j 
feet.  I 

Tibbee  River  near   West  Point,  Miss, — A  measurement  was  madeil- 
April  26,  1906,  at  a  single-span  iron  highway  bridge  3  miles  south- 
west of  West  Point  and  about  600  feet  downstream  from  the  Illinois 
Central  Railroad  bridge.     The  bench  mark  is  the  top  of  the  upstream  — 
end  of  an  iron  crossbeam,  31  feet  from  the  left  end  of  the  bridge; 
elevation,  28  feet  above  the  datum  of  the  assumed  gage. 

Width,  56  feet;  area,  248  square  feet;  gage  hei^t,  5.94  feet;  discharge,  227  secooi*  ^ 
feet. 

A  measurement  was  made  April  24,  1906,  from  a  single-span  iron 
highway  bridge  5  miles  south  of  West  Point,  Miss.,  and  about  500 
feet  above  the  Mobile  and  Ohio  Railroad  bridge.  The  bench  mark 
is  the  top  of  the  upstream  end  of  the  second  iron  crossbeam  from 
the  right  end  of  the  bridge;  elevation,  32  feet  above  the  datum  d 
the  assumed  gage. 

Width,  52  feet;  area,  140  square  feet;  gage  height,  4.88  feet;  discharge,  238  second- 
feet. 

Sahatonchee  Creek  near  West  Point,  Miss, — ^A  measurement  was  ^ 
made  April  24,  1906,  from  a  two-span  iron  highway  bridge  3  miles  \ 
west  of  West  Point,  Miss.  The  bench  mark  is  the  top  of  the  upstream  j 
end  of  an  iron  crossbeam  90  feet  from  the  left  end  of  the  bridge;  | 
elevation,  25  feet  above  the  datum  of  the  assumed  gage.  I 

Width,  %  feet;  area,  168  square  feet;  gage  height,  3.48  feet;  discharge,  125  second-    i 
feet. 

Oaknoxuhee  River  near  Ma^on,  Miss. — ^A  measurement  was  made 
April  25,  1906,  at  a  single-span  iron  highway  bridge  one-fourth  mile 
south  of  Macon.  The  bench  mark  is  the  top  of  the  upstream  end  of 
an  iron  cross-beam  68  feet  from  the  left  bank  end  of  the  hand  ndl; 
elevation,  37  feet  above  the  datum  of  the  assiuned  gage. 

Width,  51  feet;  an^a,  229  wjuare  feet;  gage  height,  6.42  feet;  discharge,  173  second- 
feet. 

PKARL.  RIVER  DRAIXAGB  BASIN. 

DESCRIPTION   OF   BASIN. 

Pearl  River  rises  in  the  eastern  part  of  Mississippi.  It  flows  south 
into  Lake  Borgne,  an  ann  of  the  Gulf  of  Mexico,  forming  part  of  the 
boundary  between  Louisiana  and  Mississippi. 
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PEARL   RIVER    AT  JACKSON,    MISS. 

station  was  established  June  24,  1901.  It  is  located  at  a  hi^h- 
ridge,  2  miles  from  the  union  station  at  Jackson,  Miss.^  one- 
mile  above  the  Alabama  and  Vicksburg  Railroad,  and  two 
east  from  the  end  of  the  South  State  street  car  line.  Tlie  con- 
at  this  station  and  the  bench  marks  are  described  in  Water- 
*  Paper  No.  168,  page  152,  where  are  given  also  references  to 
itions  that  contain  data  for  previous  years. 

DUcharge  measHrements  of  Pearl  River  at  Jackson,  Miss.,  in  1U()6. 
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SURFACE   WATEE   SUPPLY,  1906. 
Rating  table/or  Pearl  River  at  JaAton,  Mitt.,  for 
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BOOUE    CHITTO    AT   WARNEBTON,  LA, 

On  April  28,  1906,  a  station  was  established  on  this  stream,  loat 
at  the  Kentwood  and  Kastem  Railroad  bridge,  one-fourth  mile  west 
Wamerton,  La.  The  gage  is  a  vertical  rod  attached  to  the  brid 
piling  on  the  upstream  side  of  the  bridge,  about  15  feet  from  the  li 
bank.     The  gage  was  read  for  a  short  while  only  by  J.  W.  Wamer 

The  current  is  moderately  slow  and  is  broken  by  the  wooden  pii 
and  a  number  of  trestle  bents. 

The  bench  mark  is  tlie  top  of  the  right  bank  end  of  the  lower  ch( 
of  the  wooden  truss,  downstream  side  of  the  bridge;  elevation,  23 
feet  above  the  datum  of  the  gage. 
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A  measurement  was  made  April  27,  1906,  by  W.  E.  Hall,  with  the 
following  results: 

WidCk,  Ulleet;  area,  823  eqiiare  feet;  gage  height,  2.90  feet;  discharge,  571  secxmd- 
S?et. 

Daily  gage  height^  in  feet,  of.Bogue  Chitto  River  at  Wamrrton,  Ln..for  UPOr^. 
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MISCELLANEOUS    MEASUREMENTS. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  Lake  Pontchartrain  drainage  basin  durin<i:  1 906 : 

Tangipahoa  River  near  KerUwoodj  La. — A  measurement  was  made 
April  27,  1906,  at  the  Kentwood  and  Eastern  Railroad  brid<2:e.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  cap  of  the  fourth 
bent  from  the  right  bank;  elevation,  13  feet  above  the  datum  of  the 
assumed  gage. 

Width,  88  feet;  area,  310  square  feet;  gage  height,  3.75  foct:  (lis(  liarpc  1^42  Hocond- 
feeu 

Tangipahoa  River  near  Tangipahoa^  La, — A  measurement  was  made 
June  20,  1906,  at  a  wooden  highway  bridf2;e  1  mile  east  of  Tan<]:i- 
pahoa.  La.  The  bench  mark  is  the  top  of  the  downstream  end  of  the 
right  bent  of  the  middle  of  a  wooden  pier;  eh^vation,  15  feet  above 
the  datum  of  the  assumed  gage. 

Width,  %  feet;  area,  324  square  feet;  gage  height,  3.60  foot;  dlHchargc.  242  perond- 
feet 

Tangipahoa  River  near  Amite,  La, — A  measurement  was  made 
ipril  25,  1906,  from  the  steel  wagon  bridge  1  mile  from  Amite,  La. 
rhe  bench  mark  is  the  top  of  the  outer  eyebar  of  the  lower  chord  on 
he  upstream  side  of  the  bridge,  at  a  point  1  foot  to  the  right  of  the 
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first  intermediate  post  from  the  right  bank  pier;  elevation,  18  feet 
above  the  datum  of  the  assumed  gage. 

Width,  133  feet;  area,  470,  square  feet;  gage  height,  2.57  feet;  discharge,  462  jiiecoDd- 
feet. 

Tickfaw  River  near  MarUpelier,  La. — A  measurement  was  made 
April  26,  1906,  at  a  wooden  wagon  bridge  1  mile  east  of  Montpelier 
and  about  9  miles  west  of  Amite.  The  bench  mark  is  the  top  of  the 
downstream  end  of  the  cap  of  the  second  bent  from  the  right  end  of 
the  bridge;  elevation,  14  feet  above  the  datum  of  the  assumed  gage. 

Width,  90  feet;  area,  213  square  feet;  gage  height,  2.65  feet;  discharge,  155  secood*.^ 
feet. 
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West  of  Hiflrisrippi  River.  Water-Supply  Papers  Nos.  207  206.  209.  210.  211,  212.  213.  and  211 
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DRFACE  WATER  SUPPLY  OF  THE  OHIO  AND  LOWER  EASTERN 
MISSISSIPPI  RIVER  DRAINAGES,  190()/' 


M.  R.  Hall,  X.  C.  Grover,  and  A.  II.  IIokton, 

District  Ilydrographers.^ 


INTROT>UCTI<)X. 

SCOPE    OF    WORK. 

The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  is  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  l)y 
the  amount  of  water  available  for  irrigation,  wliilo  in  all  parts  of  the 
uountry  the  increase  in  the  population  of  cities  and  towns  makes 
lecessary  additional  water  supplies  for  domestic  and  industrial 
ttes,  in  procuring  which  both  the  quantity  and  the  quality  of  the  water 
hai  may  be  obtained  must  be  considered.  The  location  of  manufac- 
turing plants  may  depend  largely  on  the  water-power  faciliti(»s  and 
m  the  character  of  the  water.  The  notable  advanc(\s  made  in  the 
electric  transmission  of  power  have  led  to  the  utilization  of  water 
powers  for  the  operation  of  manufacturing  establishments,  railroads, 
ind  municipal  lighting  plants^  many  of  whic^h  are  at  some  distance 
from  the  places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprisers  or 
industrie^s  that  depend  on  the  use  of  water  demands  a  tlioroutrh 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the 
conditions  affecting  that  flow.  Tliis  knowledge  sliould  be  based  on 
data  showing  both  the  total  flow  and  the  distribution  of  the  flow 
throughout  the  year,  in  order  that  normal  fluctuations  may  be  pro- 
vided for.  As  the  flow  of  a  stream  is  variable*  from  year  to  year, 
estimates  of  future  flow  can  be  made  only  from  a  study  of  ()l)S(»rva- 
tions  covering  several  years.     The  raj)id  increase  in  tlie  develo-pment 

•Thla  report  contidns  information  similiir  to  that  published  in  previous  years  under  the  title 
"Report  on  ProgreBs  of  Stream  Measurements." 

*The  data  presented  in  this  pax)er  have  l)wn  coii(x;ted  as  follows:  Tenm'sse**  River  dralnngri  and 
'®*'erea«tem  Mississippi  River  drainage  by  M.  II.  Ilall,  district  hydrogruplier,  assisted  by  W.  E.  Hall, 
''•  P.  Hall,  and  F.  A.  Murray;  Ohio  Uiver  drainage  from  the  north  by  A.  II.  Uorton.  district  hydrog- 
*Wier,  assisted  by  M.  8.  Brennan  and  E.  F.  Kriogsman:  Ohio  River  drainage  from  the  south  hy  N.  C. 
^JOTer,  district  hydrographer. 

The  data  have  been  prepared  for  publication  under  the  direction  of  John  C.  Uoyt,  by  R.  II.  Bolster, 
^^it  FollADibee,  F.  F.  Henahaw,  J.  £.  Stewart,  and  II.  D.  Padgett. 
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of  the  water  resources  of  the  United  States  has  caused  a  great  demand 
by  engineers  for  information  in  regard  to  the  flow  of  streams,  as  it  is 
now  generally  realized  that  the  failure  of  many  large  power,  irriga- 
tion, and  other  projects  has  been  due  to  the  fact  that  the  plans  were 
made  without  sufficient  trustworthy  information  in  respect  to  the 
water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may 
be  of  greatest  value,  it  is,  in  general,  impossible  for  private  individ-  j 
uals  to  collect  the  necessary  data,  and  as  many  of  the  streams  trar-  \ 
erse  more  than  one  State  this  work  does  not  properly  fall  within  the 
province  of  the  State  authorities.  The  United  States  Geological 
Survey  has  therefore,  by  means  of  specific  appropriations  by  Con- 
gress, for  several  years  systematically  made  records  of  stream  flow, 
with  the  view  to  ultimately  determining  all  the  important  features 
governing  the  flow  of  the  principal  streams  of  the  country.  In  ctx- 
rying  out  this  plan  stations  are  established  on  the  streams  and  main- 
tained for  a  period  long  enough  to  show  their  regimen  or  general 
behavior.  WTien  a  record  that  is  sufficient  for  this  purpose  has  been 
obtained  for  any  stream,  the  work  on  that  stream  is  discontinued. 
The  order  in  which  the  streams  are  measured  is  determined  bv  the 
degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States, 
as  shown  on  PI.  I.  In  addition  to  these  records,  data  in  regard  to 
precipitation,  evaporation,  water  power,  and  river  profiles  were 
obtained  in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers,  Nos. 
201  to  214,  inclusive,  each  of  which  pertains  to  the  surface-water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embod- 
ied not  only  the  data  collected  in  the  field,  but  also  the  results  of  com- 
putations based  on  these  data,  and  other  information  that  has  a 
direct  bearing  on  the  subject,  such  as  descriptions  of  basins  and  the 
streams  draining  them,  utility  of  the  water  resources,  etc.  The  list 
follows: 

Water-Svpply  and  Irrigation  Papers  on  Surface  Water  Supply,  1906. 

201.  Surface  water  supply  of  New  England,  1906.     (Atlantic  coast  of  New  EngUn^ 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.    (Susquehanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906^ 

(Santee,  Savannah,  Ogeechee,  and  AltAmoiha  rivers^  and  eastern  Gulf  of  Mexico 
drainages.) 
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2K.  Surfiice  water  mipply  of  the  Ohio  and  lower  eafltem  MinRisHippi  river  draina^'es, 

1906. 
206.  Surface  water  supply  of  the  Great  Lakes  and  St.  J^wrence  River  drainages.  10(X). 
31^.  Surface  water  supply  of  the  upper  Miislfisippi  River  and  IIucLson  Bay  drainages, 

1906. 
208.  Surface  water  supply  of  the  Missouri  River  drainage.  1906. 
3W.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  1900. 
JIO.  Suriac-e  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

111.  Surfaci*  water  supply  of  the  Colorado  River  drainage  al)ove  Yuma,  1006. 

112.  Surface  water  supply  of  the  Great  Rasin  drainage,  1906. 

13.  .Surface  wati*r  supply  of  California,  1906.     (The  Great  Haj»in  and  PacilicOccnm 

drainages  in  California,  and  Colorado  River  drainage  Inflow  Yuma.) 

14.  Surface  water  supply  of  the  North  Pacific  C<.>ast  drainage,  190(). 

The  records  at  most  of  the  stations  discus.sed  in  these  reports 
extend  over  a  series  of  years.  An  index  of  the  reports  containing  such 
■ecords  up  to  and  including  1903  has  been  pubHshed  in  Water-Siipply 
Paper  No.  119.  The  following  table  gives,  by  years  and  priniarj'  drain- 
ige  basins,  the  numbers  of 'the  papers  on  surface  water  supply, 
published  from  1901  to  1906. 

Xumbfrs  of  Watcr-Supply  Papers  containing  results  of  stream  vwasurrmcnts,  1901-1900." 


'  1901.     19()2.  Um.  I<i04.  VM'k  mMi. 

I 

A'o.       ,Vo.  Xo.  Xo.  Xo.  Xo. 

AtUntic  Coast  of  New  England  drainage I  1^1  \    s_>  «»7  124  lu'.  joi 

nndsoD,  Paaaaie,  Raritan.  and  Delaware  river  drainagfs •{  IV  \    S2  tiT  V2'>  h<t\  Jtri 

Sotqaebanna, Gunpowder,  Patapiico.  rotoina(>,Jamt^s.  Kuunokc.  j  «».")        S2  ii?  i   ,.,.  ,..,  .w.„ 

Md  Yadkin  rivor  drainages \  ">        K\  .  «'^  /   '-"  ""  ^^^ 

Saotee.  Savannah.  Ogeoehee,  and  Altamahu  rivers,  and  eHSt«>rn  j  u'l  i     wi  ov  i>-  i.w  .w^j 

Gulf  of  Mexico  drainagp* 1  7.W    ^*  -^  '-'  "'^  ^ 

Ohio  and  lower  eastern  Missinsippl  river  drainages i  y.|  \    M  \w,  v*^  \m  •2i):^ 

Grett  Lakes  and  St.  La wrenre  River  drainages «i.'i        K\  U7  !:.'«»  I  To  20(i 

Hodson  Bay  and  upper  east(>m  and  western  Mississippi  Kivrr  J  \^!.        ^\  JIT,  I   1>  I   ,-,  .„,- 

dainagcs. ?.„ :\: ]  LI;       ;;^»  lil!  I  i^i'M'  ''^  -^^' 


MlMouri  River  drainage {    ^*:\    M        <K»  ■'  j;f/   1-  17_'        i^w 

«wmce,  Arkansas,  Red,  and  lower  western  MissisMmpi  rivr  j    '»«;   i     ^.        ,„,       ,.,,        ,_.,        .»,„, 
dnOnsges f \    ^-,  j    ^        •''•'      '•^'       '••'        ^^^ 

^Mtem  Gull  of  Mexico  and  Rio  Grand(>  draiiutgcs -j    I.**.^  [^    m        ih.j       i.jj       174        lMo 

^rsdo  River  drainage  above  Yuma •'    lA'   !•    s.-i       loo       i:w       173        211 

^  Great  Basin  drainage -j    L*^.'  \    ,v.       Km       i.H       17i)        212 

^Orpat  Basin  and  Paciflr  Oi-oan  drainages  in  Ciilifoniin.  an«l    I    »>.   i     ,..       ,,^,       ,,,       ,-..        .,,., 
Colorado  River  drainage  below  Yimia ^    i:,   ]    ^'       ''^'       '-^^       ^ "  ,      - '"^ 

^'orth  Pacific  Coast  drainage i    LV  j-    v,      kk)       i;r.       17S  '      214 

'Reports  containing  data  for  years  prior  to  l«joi  ar«.»  uoUmI  in  the  srrift*  list  .it  the  i-iid  of  this  pap'r. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  "nin-ofT"  or  '^dis- 
"hai^ge" — is  expressed  in  various  tenns,  each  of  which  has  l)ecome 
Associated  with  a  certain  class  of  work.  These  tenns  niav  be  divided 
Uto  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
eet,  gaUona  per  minute,  miner's  inches,  and  run-oii  m  aeQ.owdA^^\*^^ 
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square  mile,  and  (2)  those  which  represent  the  actual  quantity  d 
water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

"Second-foot'*  is  an  abbrevation  for  cubic  foot  per  second  and  b 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep, 
at  a  rate  of  1  foot  per  second.  It  Ls  generally  used  as  a  fimdamenttl 
imit  from  which  others  are  computed. 

*' Gallons  per  minute'*  is  generally  used  in  connection  with  pump- 
ing and  city  water  supply. 

The  ** miner's  inch"  is  the  quantity  of  water  that  passes  through 
an  orifice  1  inch  square  under  a  head  which  varies  locally.     It  has 
been  conmionly  used  by  miners  and  irrigators  throughout  the  West  | 
and  is  defined  by  statute  in  each  State  in  which  it  is  used. 

''Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

''Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
conserved  and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

*' Acre-foot"  is  ocjuivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acTe  to  the  depth  of  1  foot.  It  is  commonly 
used  in  connection  with  storage  for  irrigation  work.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot:  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic 
feet,  or  approximately  2  acre-feet. 

EXPLANATION    AND    TTSE    OF   TAELES. 

For  each  regiihir  gaging  station  are  given,  as  far  as  available,  the 
following  data : 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Tal)le  of  nn^nthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of  days  duringtbe 
year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about 
the  locality  and  (^cjuipnient  as  would  enable  the  reader  to  find  and 
use  the  station,  and  they  also  give,  as  far  as  possible,  a  complete 
histor}^  of  all  the  changes  that  have  occurred  since  the  establishment 
of  the  station  that  would  be  factors  in  using  the  data  collected. 
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VLi.,  X.  0.  Grovek,  tind  A.  II.  IIorton, 
District  UydrDgniphern.'' 


IXTK<>l>r<  TION. 


SCOPB    OF   WORK. 

'  of  the  United  St4ites  is  of  more  importance  to  the 
the  people  than  is  any  other  natural  resource.  In 
limit  of  agricultural  development  is  determined  by 
?r  available  for  irrigation,  wliile  in  all  parts  of  the 
se  in  the  population  of  cities  and  touiis  makes 
al  water  supplies  for  domestic  and  industrial 
hich  both  the  quantity  and  the  quality  of  the  water 
ed  must  be  considered,  Tlu'  location  of  manufac- 
depend  largely  on  the  water-power  facilities  and 
f  the  wat#r.  The  notable  advances  made  in  the 
in  of  power  have  led  to  the  utilization  of  water 
ration  of  manufacturing  establishments,  railroads, 
ting  plants,  many  of  whi<'li  are  at  some  di.stance 
which  the  power  is  developed, 
'stablishment  and  maintenance  of  enterprises  or 
pend  on  the  use  of  water  demands  a  thorough 
[low  of  the  slreiims  and  an  understanding  of  the 
5  that  flow.  Tliis  knowledge  should  be  based  on 
I  the  total  flow  and  the  distribution  of  the  flow 
ir,  in  order  tliat  normal  fluctuations  may  be  pro- 
flow  of  a  stream  is  variable  from  year  to  year, 
flow  Clin  be  made  only  from  a  study  of  observa- 
ral  years.     The  ra])id  increase  in  the  development 


ii-d  aJ  follows:  Teiinpasf*  Klvw  diaiuHg"  and 
lii.-lrii't  hy.lnwniiihpr.  BssisWd  Ijj  W.  E.  HhU, 

in  th.>  mirth  by  A.  II.  Horton.  district  hyilrog- 
:  OliioItlVKrilniliiJigi'IronitheBoutli1>;N.C. 
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1  per  cent.  Therefore,  most  of  the  values  in  the  tables  are  giv< 
only  three  significant  figures.  In  making  the  various  computat 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  va 
data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible, 
accuracy  depends  on  the  general  local  conditions  at  the  gaging 
tions  and  the  amount  of  data  collected.  Every  effort  possible  is  i 
to  so  locate  the  stations  that  the  data  collected  will  give  a  high  d( 
of  accuracy.  This  is  not  always  possible,  but  it  is  considered  bett 
publish  rough  values  with  explanatory  notes  rather  than  no  dai 

In  the  accuracy  notes  the  following  terms  have  been  used,  indici 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow, 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  ol 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably « 
rate  to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  w. 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydn 
computations: 

1  second-foot  cc^uals  40  California  miner's  inches  (law  of  March  23,  19C1). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  galloi 
minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  e(iuals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  8econd-fo<;t  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  8econd-f(X)t-for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31 -day  month  covers  1  scjuare  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-fo(;t  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  e<iuals  57.52  acre-feet. 

1  second-foot  for  one  30-day  month  equals  59.50  acre-feet. 

1  second-foot  for  one  31-day  month  ecjuals  61.49  acre-feet. 

100  California  miner's  inches  equal  18.7  Unit-od  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inc^hes  eci[ual  19.5  United  States  gallons  per  second. 

100  Colorado  minor's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minut;e  equal  <^.11Z  t^ecoivd-foot. 
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100  United  States  gallooB  per  minute  for  one  duy  e({ual  0.442  a(>ro-frx)t. 

1.000,000  United  States  gallons  per  day  equal  1.55  r^eccmd-ftHM. 

1,000,000  Uniti*d  States  gallons  equal  3.07  acre-feet. 

1.000,000  cubic  feet  equal  22.95  acre-feet. 

1  arre-fnot  equals  325,850  gallons. 

1  inrh  deep  on  1  square  mile  cqualn  2,323.200  cu!>ir  foot. 

1  inrh  deep  on  1  square  mile  equals  0.0737  »econd-l<K>t  por  yoar. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

I  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  ecpials  209  feet  square,  nearly. 

1  square  mile  equals  2.59  wjuare  kih)met**rH. 

1  rubic  fcK)t  ef^uais  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  ion  of  water  weighs  62.5  poundn. 

1  fubio  meter  per  minute  equals  0.5886  rHMniul-f«M»t. 

Ihonn^piiwer  e<^uals  550  ffK)t-poundH  per  mhmukI. 

1  h(>rpep<^)wer  equals  76.0  kilogram-moter^^  pcT  s(»r(»ii(l. 

1  horsepower  equals  746  watts. 

Ihorpfpower  (^r{uals  1  second-foot  falling'  8. SO  foot, 

IJ  horsep<:»wer  equal  about  1  kilowatt. 

-      ,     ,  .  ,  ,       Soc.-ft.  K  fall  in  f.-oi 

I f»  calculate  water  power  cpiickly:  ..  -rn-l  liMrs<*pnw«T  on  wu- 

tw  wheel,  realizing  80  per  cent  of  theoretical  powor. 

FIELD   METHODS   OF   MEASITRIXG    STKKAM    KI.OW. 

The  methods  used  in  collecting;  th(\se  data  and  in  prcparinj^  tluMii 

W  publication  are  given  in  detail  in  Wat('r-Siii)])ly  PajxTs  \o.  <M 

(Hydrojrraphic  Manual,  U.  S.  Geological  Survey)  and  No.  !).">  (Aciu- 

'^cy  of  Stream  Measurements).     In  order  that   jx'rsoiis  iisin^  this 

'^port  may  readily  become  acquainted   with    the  jrcMicral   iiicth<Mls 

^lUployed,  the  folloA\'ing  brief  descriptions  arc  driven: 

Streams  maybe  divided,  with  respect  to  their  phy.sieal  eonditions, 
'nto  three  classes:  (1)  Those  with  |)ernianent  h(His;  i'2)  lliose  \Nith 
l>eds  which  change  only  during  cxtrenn*  low  or  luirh  water:  CJ)  those 
^^th  constantly  shifting  beds.  In  deternunin«r  the  daily  flow  .sj)eeial 
inethods  are  necessary  for  each  class.  The  data  ii])oii  which  the 
*lc*terminations  are  based  and  the  metliods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  deternrining  the  flow  of  open- 
^■hannel  streams:  (1)  By  mcasurenients  of  slope  and  cross  section 
^'id  the  use  of  Chezy's  and  Kutter's  formulas;  (2)  hv  nutans  of  a  weir: 
(•^)  by  measurement's  of  the  velocity  of  the  current  and  of  the  area  of 
^he  cross  section.  Tlie  method  chosen  for  any  case*  dep(»nds  upon  the 
"K'h]  physical  conditions,  the*  degre<»  of  accuracy  desired,  the  funds 
^^'uilable,  and  the  length  of  time  that  the  record  is  to  l)c  continued. 
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Slope  rtieOwd, — ^Much  information  has  been  collected  relative  to  tlie 

coefficients  to  be  used  in  the  Chezy  formula,  v=c^B  8.  This  has  beea 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  detov 
mining  the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  rou^ilj 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n  to  be  used  in  Kutter's  formuk 
The  most  common  use  of  this  method  is  in  estimating  the  flood 
discharge  of  a  stream  when  the  only  data  available  are  the  cross  sec- 
tion, the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge 
of  the  general  conditions. 

Weir  method, — When  funds  are  available  and  the  conditions  an 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  beet 
facilities  for  determining  flow.  If  dams  are  suitably  situated  and  ^ 
constructed,  they  may  be  utilized  for  obtaining  reliable  measure- 
ments of  flow.  The  conditions  necessary  to  insure  good  results  may 
be  divided  into  two  classes:  (1)  Those  relating  to  the  physical  char- 
acteristics of  the  dam  itself  and  (2)  those  relating  to  the  diversion 
and  use  of  w^ater  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (6)  ab- 
sence of  leaks  of  appreciable  magnitude;  (r)  topography  or  abutments 
which  confine  the  flow^  ovar  the  dam  at  high  stages;  ((/)  level  crests 
w  hich  are  kept  free  from  ol)stnictions  caused  by  floating  logs  or  ice; 
(^0  crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q—c  hV, 
or  some  similar  standard  weir  formula,  are  known  (see  Water-Supply 
Papers  Nos.  180  and  200");  {f)  either  no  flash  boards  or  exceptional 
care  in  reduciijg  leakage  through  them  and  in  recording  their  condition. 

Preferably,  there  should  be  no  diversion  of  water  through  or 
around  tlio  dam.  Generally,  however,  a  dam  is  built  for  purposes 
of  pow(»r  or  navigation,  and  part  or  all  of  the  w^ater  flowing  past  it  is 
diverted  for  such  uses.  This  water  is  measured  and  added  to  that 
passing  ov(m*  the  dam.  To  insure  accuracy  in  such  determinations 
of  flow  tli<»  amount  of  water  diverted  should  be  reasimablv  constant. 
Furtheruion*,  it  should  be  so  diverted  that  it  can  be  measured  either 
by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which 
an*  of  standard  niak(»,  or  which  hav(*  been  rated  as  meters  under 
workin<:  conditions  and  so  installed  that  the  gate  openings,  the  heaii> 
under  w  hich  they  work,  and  th(»ir  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  d(»tenninations  of  flow  will  not  involve,  for  a 
critical  stage*  of  considerable  duration,  the  us(»  of  a  head  on  a  broad- 


t  U'ft(<'r-Sijpply  Vi\\^'V  No.  '2(H)  rt'plaevs  No.  v:*i,  \\w  c*V\\.\o\\  v>l'«rUi(ib.  has  been  exhausted. 
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IS  ted  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
Ds  are  good,  the  cooperation  of  the  owners  or  operators  of  the 
jit  is  still  essential  if  reliable  results  are  to  be  obtained. 
k  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of 
itinuity  of  record  through  the  period  of  ice  and  floods,  and  (he 
advantages  of  uncertainty  of  coefficient  to  be  us(»d  in  the  woir 
mula  and  of  complications  in  the  diversion  and  us(»  of  the  water. 
Velocity  method. — The  determination  of  the  (luantity  of  water 
wing  past  a  certain  section  of  a  stream  at  a  j2:iven  time  is  termed 
discharge  measurement.  This  quantity  is  \l\o  j)r()(luct  of  two 
3tors — the  mean  velocity  and  the  area  of  th<»  cross  sort  ion.  The 
ean  velocity  is  a  function  of  surface  slope,  wetted  periinot(M*,  rou^li- 
iss  of  bed,  and  the  chaimel  conditions  at,  above,  and  below  the 
iging  section.  The  area  depends  upon  the  contour  of  the  bed  and 
le  fluctuations  of  the  water  surface.  The  two  principal  ways  of 
leasuring  the  velocity  of  a  stream  are  by  floats  and  curnMit  meters. 

Great  care  is  taken  in  the  selection  and  e([uij)inent  of  pi<rin<]:  sta- 
oiis  for  detennining  discharge  by  velocity  measiircnients  in  order 
lat  the  da^ta  may  have  the  required  degree  of  accuracy.  Their 
jsential  requirements  are  practically  the  same,  whether  {]\o  velocity 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
here  the  channel  is  straight  both  above  and  below  the  ga<i:in^  s(m - 
on;  where  there  are  no  cross  currents,  backwater,  or  boils;  when* 
le  bed  of  the  stream  is  reasonably  free  from  lar«j:e  |)rojcctions  of  a 
ennanent  character,  and  wht^re  the  banks  are  lii<;li  and  subject  to 
verflow  only  at  flood  stages.  The  station  nuist  be  so  fnr  rciuoved 
rom  the  effects  of  tributary  streams  and  of  dauis  or  other  artificial 
bstructions  that  the  gage  height  shall  be  an  index  of  the  (lischar*rc. 

Certain  permanent  or  semipermanent  structures,  usually  refern^d 
I)  as  ''equipment,*'  are  generally  pertiuent  to  a  ^a^iri*:  station. 
Tiese  are  a  gage  for  detennining  the  fluctuations  ni'  the  ^^ a ter  surface, 
•ench  marks  to  which  the  datum  of  the  <:a<re  is  referred,  permanent 
aarks  on  a  bridge  or  a  tagged  line  indicating;  the  |)oints  of  uK^asure- 
ttent,  and,  where  the  current  is  swift,  s<»me  ajjpliance  (*;enerally  a 
econdarj'  cable)  to  hold  th(»  m(»ter  in  position  in  the  water.  As  a 
ule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
atisfactory,  as  from  them  the  observations  can  more  readily  Ix'  nuide 
nd  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  nnd  tube 
r  rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  \Neighted 
t  the  bottom  makes  one  of  the  most  satisfactor^'  surface  floats,  as 
^  is  affected  but  little  bv  wind.  In  cas<»  of  Hood  measurements, 
ood  results  can  be  obtained  by  observing  the  velocity  of  floating 
akes  of  ice  or  debris.  In  case  of  all  surface-float  measurements 
efficients  must  he  used  to  reduce  the  obsers'ed  \e\oc'\V\  Vv^  \\v^  vv^$^^\\ 
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1  per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations, 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  hare 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  various 
data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible.  This 
accuracy  depends  on  the  general  local  conditions  at  the  gaging  sta- 
tions and  the  amount  of  data  collected.  Every  effort  pKJssible  is  made 
to  so  locate  the  stations  that  the  data  collected  will  give  a  high  degiw 
of  accuracy.  This  is  not  always  possible,  but  it  is  considered  better  to 
pubUsh  rough  values  with  explanatory  notes  rather  than  no  data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicating 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flowof  anj 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accn- 
rate  to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  within 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT    EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  19C1). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  8econd-f(X)t  equals  7.48  United  States  gallons  per  second;  equals  448.8  galloniji* 
minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 
1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 
1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 
1  second-foot-for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 
1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deepi 
1  second-fof)t  for  one  31 -day  month  covers  1  square  mile  1.153  inches  deepi 
1  second-foot  for  one  day  equals  1.983  acre-feet. 
1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 
1  second-foijt  for  one  29-day  month  equals  57.52  acre-feet. 
1  second-foot  for  one  30-day  month  equals  59.50  acre-feet. 
1  second-foot  for  one  31-day  month  equals  61.49  acre-feet. 
100  California  miner's  inches  equal  18.7  United  States  gaUons  per  second. 
100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 
100  Colorado  minor's  inches  equal  2.60  second-feet. 
100  Colorado  minc-r's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  minor's  inches  equal  104  California  miner's  inches.  I '« 

100  Colorado  miner's  inches  lor  one  day  equal  5.17  acre-feet.  |''i 

100  United  States  gallons  per  minute  equaX  ^."W^  ^«cciiA-\«A.« 
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velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  g 
directly  the  mean  velocity  in  the  vertical.  Tubes  give  fOB|li 
results  when  the  channel  conditions  are  good,  as  m  canah. 

In  measuring  velocity  by  a  float,  observation  is  made  of  t||^  C 
taken  by  the  float  to  pass  over  the  "run,"  a  selected  stvetdidlii 
from  50  to  200  feet  long.  In  each  discharge  measuramenft  a  li 
number  of  •  velocity  determinations  are  made  at  differant  po 
across  the  stream,  and  from  these  observations  the  mean  trio 
for  the  whole  section  is  determined.  This  nuty  be  done  by  pbt 
the  mean  positions  of  the  floats  as  indicated  by  the  ^T^tanffw  1 
the  1)ank  as  ordinates  and  the  corresponding  times  as  absewM 
curve  through  these  points  shows  the  mean  time  of  run  at  any  { 
across  the  stream,  and  the  mean  time  for  the  whole  stream  is  obti 
by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  w: 
The  length  of  the  run  divided  by  the  mean  time  gives  the  i 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  arei 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  t 
tj'po,  so  constnicted  that  the  impact  of  flowing  water  causes 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  i 
liitions.  The  relation  between  the  velocity  of  the  moving  ^ 
and  the  revolutions  of  the  wheel  is  determined  for  each  meter, 
rating  is  done  by  drawing  the  meter  through  still  water  for  a  g 
distance*  at  difTerent  speeds,  and  noting  the  number  of  revolut 
for  each  run.  From  these  data  a  rating  table  is  prepared  w 
f^ivcs  tlu^  v(»lo(-ity  per  second  for  any  nimiber  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  i: 
liowc^yer,  be  classed  in  two  general  types — those  in  which  the  w 
is  made  up  of  a  series  of  cuj)s,  as  the  Price,  and  those  having  a  sc) 
propeller  wlieel,  as  the  Haskell.  Each  meter  has  been  deyel 
for  use  under  some  special  condition.  In  the  case  of  the  small  F 
meter,  shown  in  PI.  II,  B,  which  has  been  largely  developed  and  ex 
sively  used  by  the  I-nited  States  Geological  Survey,  an  attempt 
been  made  to  get  an  instnunent  which  C(»uld  be  used  under  practic 
all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  ca 
boat,  or  ])y  wading,  and  gaging  stations  may  be  classified  in  ace 
ance  with  such  use.     Fig.  1  shows  a  typical  cable  station.. 

In  making  the  measurement  an  arl)itrarA'  number  of 
laid  off  on  a  line  perj^endicular  to  the  thread  of  the  sti 
points  at  which  the  velocity  and  depth  are  observed  a^V 
measuring  points  and  are  usually  fixed  at  regidar  inti!''  'i.^ 
from  2  to  20  feet,  depending  on  the  size  and  conditir 
Perpendiculars  dropped  from  the  measuring  points 
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velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  gi' 
directly  the  mean  velocity  in  the  vertical.  Tubes  give  exoeUei 
results  when  the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  tin 
taken  by  the  float  to  pass  over  the  ''run/'  a  selected  stretch  of  riv( 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  laij 
number  of- velocity  determinations  are  made  at  different  poin 
across  the  stream,  and  from  these  observations  the  mean  velocit 
for  the  whole  section  is  determined.  This  may  be  done  by  plottii 
the  mean  positions  of  the  floats  as  indicated  by  the  distances  fro 
the  bank  as  ordinates  and  the  corresponding  times  as  absciaEtts. 
curve  through  these  points  shows  the  mean  time  of  run  at  any  poi 
across  the  stream,  and  the  mean  time  for  the  whole  stream  is  obtab 
by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  widi 
The  length  of  the  run  divided  by  the  mean  time  gives  the  me 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  soi 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  re^ 
lutions.  The  relation  between  the  velocity  of  the  moving  wa 
and  the  revolutions  of  the  wheel  is  determined  for  each  meter.  T] 
rating  is  done  by  drawing  the  meter  through  still  water  for  a  giv 
distance  at  difTerent  speeds,  and  noting  the  number  of  revoluti( 
for  each  run.  From  these  data  a  rating  table  is  prepared  whi 
gives  the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  nu 
however,  be  classed  in  two  general  types — those  in  which  the  win 
is  made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  sere 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  develoj) 
for  use  under  some  special  condition.  In  the  case  of  the  small  Pr; 
meter,  shown  in  PI.  II,  By  which  has  been  largely  developed  and  ext€ 
sivcly  used  by  the  United  States  Geological  Survey,  an  attempt  \ 
been  made  to  get  an  instniment  which  could  be  used  under  practice 
all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cab 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accoi 
ance  with  such  use.     Fig.  1  shows  a  typical  cable  station.. 

In  making  the  measurement  an  arbitrary  number  of  points  \ 
laid  off  on  a  line  peri)endicular  to  the  thread  of  the  stream.  1 
l)()ints  at  which  the  velocity  and  dei)th  are  observed  are  known 
measuring  point.s  and  are  usually  fixed  at  regular  intervals,  vary: 
from  2  to  20  feet,  (lej)ending  on  the  size  and  condition  of  the  strea 
reqycndiculars  dropped  from  U\e  wunvsuriu^  ^)(>ints  diWde  the  gag 
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ptitm  into  strips.  F<tr  each  strip  or  pair  ot  8trips  the  mean  velocity, 
va,  and  discharge  are  determined  independently,  so  that  conditions 
:isting  in  one  part  of  the  stream  may  nut  he  extemled  to  parts  where 
ey  do  not  apply. 

Three  classes  of  nieth<KU  of  nieaanring  velocity  with  current  meters 
e  in  general  use — imdti pie-point,  single-point,  and  intcpnition. 
The  three  principal  multiple-point  methods  in  general  use  are  the 
rtical  velocity-curve;  0.2  and  0.8  depth:  and  top.hottom,  and  mid 
f>th. 

[n  the  vertical  velocity-cuire  method  a  -•series  of  velocity  determi- 
ionri  are  made  in  each  vertical  at  regular  intervals,  usually  from 
to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
ir  dpptlis  as  ordinates,  and  <lrawing  a  smooth  curve  among  the  re- 
'ing  iK>ints,  the  vertical  velocity-curve  is  developed.  This  cune 
ws  f^ra]>hically  the  magnitude  and  changes  in  velocity  from  the 
Face  to  the  bottom  of  the  stream.     The  mean  velocity  in  the  ver- 


\\  is  then  obtained  by  dividing  tlic  area  l)ounde<l  by  this  velocity 
■ve  and  its  axis  by  the  depth.  On  nccoimt  of  the  length  of  time 
[uired  to  make  a  complete  measurement  by  tliis  nit'tlmd,  ils  use  is 
lited  to  the  determination  of  coefficients  for  purposes  of  ciunjnir- 
n  and  to  measurements  under  ice. 

[n  the  second  multiple-point  metho<l  the  nietc]'  is  held  smcessively 
0.2  and  O.S  of  the  deptli.  and  the  mean  of  Ibf  vdi.cities  at  these 
o  points  is  taken  as  the  mean  velocity  for  thai  vejiicnl.  On  the 
jumption  that  the  vertical  velo<'ity-curve  is  »  ciminion  parabulia 
th  horizontal  axis,  the  mean  of  the  velocities  at  0.'2'2  and  0.7SI  of 
e  depth  will  give  (closely)  the  mean  velocity  in  ilie  vertical.  Actual 
servation.s  under  a  wide  range  of  conditions  show  thut  this  second 
Liltipie-point  method  gives  the  mean  velocity  very  closely  for  open- 
it«r  conditions,  and,  moreover,  the  indications  are  lliat  it  holds 
■arly  as  well  for  ice-covered  rivei-s. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth, 
iBBaw-*r7 2 
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at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  an^ 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the 
velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  vel 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  dep 

The  single-point  method  consists  in  holding  the  meter  either 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  de 
for  which  the  coeflBcient  for  reducing  to  mean  velocity  has 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of 
total  depth.     In  general  practice  the  thread  of  mean  velocity  is 
sidered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in 
majority  of  measurements.     A  large  number  of  vertical  velocii 
curve  measurements,  taken  on  many'streams  and  under  varying 
ditions,  show  that  the  average  coeflBcient  for  reducing  the  vel 
obtained  at  0.6  depth  to  mean  velocity  is  practically  imity. 

In  the  other  principal  single-point  method  the  meter  is  held  nett 
the  surface,  usually  1  foot  below,  or  low  enough  to  be  out  of 
eflFect  of  wind  or  other  disturbing  influences.  This  is  known  as 
subsurface  method.  The  coefficient  for  reducing  the  velocity 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85 
0.95,  depending  on  the  stage,  velocity,  and  channel  conditions, 
higher  the  stage  the  larger  the  coefficient.  This  method  is  especially 
adapted  for  flood  measurements  or  when  the  velocity  is  so  great 
that  the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical  integration  method  consists  in  moving  the  meter  at  aj 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  aganii 
to  the  surface,  and  noting  the  number  of  revolutions  and  the  timetakenj 
in  the  operation.  This  method  has  the  advantage  that  the  velocitfj 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a^ 
check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter-' 
mining  the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soimdingii 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  dischaigaj 
measurement,  either  by  using  the  meter  and  cable,  or  by  a  special: 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the 
measurements,  and  from  them  any  change  which  may  have  taken 
place  in  the  bed  of  the  stream  can  be  detected.  They  are  also  of 
value  in  obtaining  the  area  for  use  in  computations  of  high-waUi 
nieasureuients,  as  accurate  soundings  are  hard  to  obtain  at  hi^ 
stages. 
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.  computing  the  discharge  measurements  from  the  observed 
cities  and  depths  at  various  points  of  measurement  the  measur- 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1  j  and 

mean  velocity,  area,  and  discharge  are  detennined  separately 
either  a  single  or  a  double  strip.  The  total  discharge  and  the 
k  are  the  sums  of  those  for  the  various  strips,  and  the  mean  veloc- 
LS  obtained  by  dividing  the  total  discharge  by  the  total  area. 
he  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
ng  to  diversity  and  instabiUty  of  conditions  during  the  winter 
iod  and  also  to  the  lack  of  definite  information  in  regard  to  the 
6  of  flow  of  water  under  ic«.  The  method  now  employed  is  to 
ke  frequent  discharge  measurements  during  the  frozen  periods  by 

0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
urate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
e  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
iracter  of  the  ic^,  etc. 

?roni  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
de  by  constructing  a  rating  curve  (really  a  series  of  curves)  simi- 

to  that  used  for  open  channels,  but  considering,  in  addition  to 
pe  heights  and  discharge,  the  varying  thickness  of  ice. 
Tot  information  in  regard  to  flow  under  ice  cover  see  Water-Supply 
per  No.  187. 

OFFICE   METHODS   OF  COMPUTING   RUN-OFF. 

[here  are  two  principal  methods  of  detennining  nm-off,  depending 
whether  or  not  the  bed  of  the  stream  is  permanent. 
For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
ting  the  run-off  is  the  construction  of  the  rating  table,  which  shows 
5  discharge  corresponding  to  any  stage  of  the  stream.  Tliis  rating 
)le  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
•ter  flowing.  The  construction  of  the  rating  table  depends  on  the 
)thod  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
mdard  weir  formula.  The  coefficients  to  be  used  in  its  applica- 
»n  depend  on  the  type  of  dam  and  other  conditions  near  its  crest. 
ter  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
sumed  coefficient,  the  discharge  is  computed  for  various  heads  and 
e  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a 
locity-area  station  are  the  results  of  the  discharge  measurements, 
lich  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
jnt,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
d  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the 
iditions  at  and  in  the  vicinity  of  the  station  is  also  n^ces^^r^ . 
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The  construction  of  the  rating  table  depends  on  the  following 
of  flow  for  open,  permanent  channels:  (1)  The  discharge  will  rei 
constant  so  long  as  the  conditions  at  or  near  the  gaging  station  n 
constant;  (2)  the  discharge  will  be  the  same  whenever  the  stream; 
at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of 
stream  be  neglected;  (3)  the  discharge  is  a  function  of  and  inci 
gradually  with  the  stage. 

The  plotting  of  the  results  of  the  various  discharge  ineasuremeni 
^^  g*^e  heights  as  ordinates,  and  discharge,  mean  velocity, 
area  as  abscissas,  will  define  curves  which  show  the  discharge, 
velocity,  and  area  corresponding  to  any  gage  height.     For  the  d^y 
opment  of  these  curves  there  should  be,  therefore,  a  sufficient  ni 
ber  of  discharge  measurements  to  cover  the  range  of  the  stage  of 
stream.     Fig.  2  shows  a  typical  rating  curve,  with  its  corresponc 
mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and 
mean  velocity,  any  change  in  either  factor  will  produce  a  corres] 
ing  change  in  the  discharge.     Their  curves  are  therefore  construe 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soi 
ings  extending  to  the  limits  of  high  water.     It  is  always  con< 
toward  the  horizontal  axis  or  on  a  stra    ht  line,  unless  the  banks 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  upon  the 
face  slope,  the  roughness  of  the  bed,  and  the  cross  section  of 
stream.  Of  these  the  slope  is  the  principal  factor.  In  accordi 
with  the  relative  change  of  these  factors  the  curve  may  be  either^ 
straight  line,  convex  or  concave  toward  either  axis,  or  a  combh 
tion  of  the  three.  From  a  careful  study  of  the  conditions  at 
gaging  station  the  form  which  the  vertical  velocity-curve  \\'ill  t4 
can  be  predicted,  and  it  may  be  extended  with  reasonable  certaini 
to  stages  beyond  the  limits  of  actual  measurements.  Its  princi] 
use  is  in  connection  with  the  area  curve  in  locating  errors  in  dischi 
measurements  and  in  constructing  the  rating  table. 

The  discliarge  curve  is  defined  primarily  by  the  measurements 
discharge,  which  are  studied  and  weighted  in  accordance  ^ith 
local   conditions  existing  at  the  time  of  each  measurement, 
curve  may,  however,  best  be  located  between  and  "beyond  the  niei 
urements  by  means  of  curves  of  area  and  mean  velocity.     This  ci 
under  normal  conditions  is  concave  toward  the  horizontal  axis 
is  generally  parabolic  In  form. 

In  tlie  preparation  of  the  rating  table  the  discharge  for  each  tent 
or  half  tenth  on  the  gage  is  taken  from  the  curve.     The  differenc 
between  successive  discharges  are  then  taken  and  adjusted  accoi 
ing  to  the  Jaw  that  they  s\\a\\  e*v\\\eT  \>e  coTisV^xiX.  qx  uicreasing. 
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The  detennination  of  daily  discharge  of  streams  with  ch 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  avail 
a  condition  which  seldom  exists  on  streams  of  this  class,  the  disc 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations 
quent  discharge  measurements  must  be  made  if  the  determinations 
flow  are  to  be  other  than  rough  approximations.  For  stations  witk 
beds  which  shift  slowly,  or  are  materially  changed  only  during  floods^ 
rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  ocean. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  aid 
Rio  Grande,  discharge  measurements  should  be  made  every  two  (i 
three  days  and  the  discharges  for  intervening  days  obtained 
by  interpolation  modified  by  gage  height  or  by  Professor  Stout^i 
method,  which  has  been  described  in  full  in  the  Nineteenth  Annud 
Report  United  States  Geological  Survey,  Part  IV,  page  323,  and  ia 
the  Engineering  News  of  April  21,  1904.  This  method,  or  a  gnfkr 
ical  application  of  it,  is  also  much  used  in  determining  the  flow  it 
stations  where  the  bed  shifts  but  slowly. 

COOPERATION    AND   ACKNOWLEDGMENTS. 

Assistance  has  been  rendered  or  records  furnished  by  the  follow* 
ing,  to  whom  special  acknowledgment  is  due:  Ofiicers  and  employees 
of  the  United  States  Weather  Bureau;  ofiicers  and  employees  of  the; 
Corps  of  Engineers,  United  States  Army;  and  the  Illinois  Central 
Railroad. 


OHIO  RIVER  DRAINAGES. 

OHIO   KIVER   DRAIXAGK   BASIX. 

DESCRIPTION    OF   BASIN. 

Ohio  River,  wliich  is  foniied  by  the  junction  of  Allegheny  and 
onongahela  rivers  at  Pittsburg,  flows  in  a  southwesterly  direction, 
nniiig  the  boundaries  T)etween  and  draining  the  States  of  Ohio, 
idiana,  and  Illinois  on  the  north  and  West  Virghiia  and  Kentucky 
i  the  south.  Its  tributaries  also  drain  portions  of  New  York,  Penn- 
Ivania,  Maryland,  Virginia,  North  Carolina,  Georgia,  Alabama,  and 
ississippi. 

The  length  of  the  stream,  as  surveyed  by  the  ITnited  States  Army 
igiaeers,  from  Pittsburg  to  Cairo  Ls  967  miles." 
The  river  presents  an  interesting  series  of  shoals  and  riflles,  sepa- 
ited  by  pools  in  which  the  water  is  deeper  and  the  fall  vers^  low. 
he  summary  of  the  profile  made  by  the  anuy  engineers  shows  187 
ools  with  over  7  feet  depth  at  low  water.  These  occujw  632.5  miles 
Did  have  an  average  length  of  3.47  miles.  Of  these,  127  pools  above 
louisville,  Ky.,  average  2.8  miles,  ^nith  a  total  length  of  363  miles; 
nd  60  pools  below  Louisville,  with  a  total  length  of  266  miles,  have 
n  average  length  of  4.4  miles. 

On  the  borders  of  Ohio  the  riffles  (103  in  number)  cover  a  com- 
bined length  of  137  miles  and  have  a  total  fall  of  170  feet.  T\w  pools, 
rith  a  combined  length  of  309  miles,  have  a  fall  of  64  feet ,  or  but  2.5 
nches  per  mile.  The  greatest  fall  noted  for  a  single  mile  (m  the 
wrder  of  this  State  is  at  Letart  Falls,  Meigs  County,  wliere  a  (lesc(»nt 
)f  3.2  feet  is  made.  There  are  11  riffles,  with  a  descent  exceeding  2 
eet  j)er  mile.  The  least  fall  reported  is  in  a  pool  S  to  15  miles  l)elow 
ineinnati.  This  pool,  with  a  length  of  7  miles,  has  a  fall  of  l)ut  3.5 
fiches.  Another  pool  with  about  as  low  a  fall  is  found  23  to  30  miles 
bove  Cincinnati.  These  are  the  most  conspicuous  pools  in  this 
action  of  the  Ohio. 

On  the  borders  of  Indiana  there  are  55  riffles  aside  from  the  Louis- 
ille  rapids.  These  show  a  total  fall  of  80.28  feet  in  a  combined  dis- 
ince  of  134.5  miles.  At  the  Louisville  rapids  there  is  a  fall  of  23.09 
?et  in  2.25  miles. .  There  is  left  but  18.13  feet  for  the  fall  of  the  stream 
I  about  215  miles  embraced  in  the  pools,  or  only  1  inch  ])cr  mile. 

•■  Kx.  Doc.  No.  72,  House  of  Ropreaentativcs,  Forty-first  Congress,  third  session,  January,  1871, 
;>.1»-153. 

2& 


24  SURFACE   WATER  SUPPLY   IN   1906. 

In  general  the  rock  floor  of  the  valley  is  30  to  50  feet  below  the 
level  of  the  stream  at  low  water.  It  rarely  reaches  a  lower  level  than 
75  feet  below  the  stream.  Its  level  is  65  or  75  feet  below  the  stream 
between  Evansville,  Ind.,  and  Shawneetown,  111.  It  is  thought  that 
no  place  occurs  in  the  whole  length  of  the  valley  where  a  rock  barrier 
crosses  its  entire  width  at  a  level  as  high  as  the  bed  of  the  present 
stream.  In  several  places  rock  shelves  extend  out  part  way  across 
the  river  bed,  leaving  a  channel  deep  enough  for  the  passage  of  boate 
along  the  opposite  bank.  At  Letart  Falls  the  rock  is  stated  to  extend 
across  the  entire  breadth  of  the  stream,  but  it  dips  toward  the  east 
bank  sufficiently  to  allow  the  passage  of  boats  when  the  rock  of  the 
western  part  of  the  stream  bed  is  above  the  water  surface.  WeD 
data  indicate  that  this  descent  continues  eastward  beneath  the  botr 
tom  lands  to  aSevel  as  low  as  in  the  neighboring  parts  of  the  channel. 
Near  Ravenswood,  W.  Va.,  rocky  reefs  are  exposed  at  low  water  fully 
halfway  across  the  stream  bed,  but  wells  on  the  bottom  lands  near  the 
village  show  the  rock  floor  to  be  at  least  25  feet  below  the  stream  at 
low  water.  At  Louisville  it  is  found  by  wells  and  bridge  soimdings 
that  a  channel  25  feet  or  more  lower  than  the  present  surface  at  the 
head  of  the  rapids  leads  southwestward  from  near  the  south  end  of 
the  Jeffersonville  bridge  a  short  distance  and  then  turns  westward, 
passing  through  the  midst  of  the  city.^  Thus  at  the  side  of  each  of  the 
tliree  most  conspicuous  rock  reefs  touched  by  the  stream  a  buried 
channel  apparently  occurs. 

Notwithstanding  the  great  number  of  riffles  and  shoals,  the  Ohio 
is  generally  navigable  throughout  the  entire  season  for  small  boats 
drawing  less  than  3  feet  of  water.  It  is  navigable  for  vessels  draw- 
ing 6  feet  of  water  during  a  few  months  of  the  early  part  of  the  season, 
but  there  is  usually  little  traffic  with  such  boats  after  the  month  of 
July.  The  canal  at  Louisville  affords  opportunity  for  passing  around 
the  rapids  during  low  water.  During  high-water  stages  the  boats  are 
able  to  pass  over  the  rapids. 

The  valley  of  Oliio  River  along  the  southern  boundary  of  Ohio  and 
Indiana  is  very  narrow  except  for  a  few  miles  near  Louisville,  where  it 
has  expanded  itself  in  the  Devonian  shales,  and  for  a  similar  widening 
in  the  southwestern  portion  of  Indiana  in  the  Coal  Measures.  It^ 
narrowTiess  has  l)een  a  subject  of  remark  from  the  early  days  of  settle- 
ment. There  are  very  few  places  between  Pittsburg  and  I^ouisville 
where  its  w4dth  exceeds  2  miles,  and  iisuallv  it  is  scarcelv  more  than  1 
mile  w4de.  In  the  Ancinity  of  Louisville,  where  it  crosses  the  low  tract 
formed  in  the  Devonian  shales,  it  has  a  w^idth  of  perhaps  4  miles,  but 
on  entering  the  Knobstone  escarpment  below  the  mouth  of  Salt  River 
it  narrow^s  abruptly  to  a  width  of    about  1  mile  and  remains  narro\v 

a  Data  on  this  suhjoct  wero  fiinii!shr'(l  by  Maj.  WilTiani  J.  Davis,  of  the  lyouisville  school  lx>ard, Hn*! 
hy  Mesars.  John  Hyan  ami  Ji>hn  ('.  0«'8lnc\\,  ol  tW,  \An\\*\\\V  Vwm-^  \s  otV.%. 
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or  nearly  100  miles  in  its  passage  through  the  hard  beds  of  Lower 
Carboniferous   age.     It   then  enters   the   Coal   Measures   and   soon 
kttains  a  width  of  6  or  8  miles,  which  it  maintains  for  much  of  its 
•curse  to  Cairo.     The  only  exception  is  found  at  the  point  whore  it 
passes  the  elevated  ridge  below  Shawnoetown,  whore  its  width  is 
reduced  to  about  2i  miles.     The  depth  of  the  valley  ranges  from 
about  600  feet  down  to  scarcely  100  feet,  being  greatest  on  the  border 
of  the  **  panhandle^'  of  West  Virginia  and  least  in  the  lower  portion  of 
its  course.     Its  depth  seldom  falls  below  300  feet  in  the  portion  above 
Louisville   and  probably  averages  450  feet.      The   narrow  portion 
below  I»uisville  is  about  300  feet  deep.     The  broad  portions  at  Louis- 
ville and  in  the  lower  parts  of  its  course  are  but  100  to  150  feet  in 
depth.     The  work  done  by  the  river  in  excavating  a  narrow  valley 
through  the  elevated  districts  is  apparently  commensurate  with  that 
accomplished  in  eroding  a  wide  valley  in  the  low  districts. 

The  entire  work  of  the  stream,  however,  is  l(\ss  than  should  have 
been  accomplished  by  a  drainage  line  of  this  siz<»  in  the  time  since  the 
beginning  of  development  of  drainage  lines.  It  is  far  less  in  propor- 
tion to  its  size  than  the  work  accomplished  by  tho  small  tributaries 
which  enter  it  from  southern  Indiana.  The  explanation  of  this  mea- 
ger amount  of  work  is  found  in  the  enlargement  of  the  river  in  recent 
times.  Investigations  now  in  progress  indicate  that  several  inde- 
pendent drainage  lines  which  formerly  led  northward  from  the  Appa- 
lachian Mountains  across  southwestern  New  York,  northwestern 
Pennsylvania,  and  Ohio  into  the- Lake  Erie  basin  have  been  united  to 
form  the  present  Ohio.  The  full  extent  of  these  changes  is  not  yet 
determined,  nor  are  all  of  the  outlets  for  the  old  river  svstems  satis- 
factorily  traced;  but  enough  is  known  to  justify  the  statein(Mit  that 
the  small  size  of  the  valley  of  the  Ohio  is  attril)utable  to  the  recent 
union  of  the  several  independent  drainage*  systems. 

^  OHIO    RIVER    AT    WHKELI\(J,    W.    VA. 

The  United  States  Weather  Bureau  has  made  ol)s(Tvations  of  the 
stage  of  Ohio  River  at  Wheeling,  W.  Va.,  since  1S«S2.  In  lOOo  meas- 
urements of  the  flow  were  begun  by  the  United  Staters  (i(M)logical  Sur- 
vey. Gage  heights  are  furnished  by  th(»  United  States  Weather 
Bureau.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  160,  page  20. 


!d  subface  wateb  bdpplt  in  1906. 

The  following  discharge  measurement  was  made  May  22,  1906: 


Ditily  gagr  height,  infttl,  of  OAio  iHTW,  at  Wheeling,  W.  Va..Jbr  liM€. 
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Rating  table  for  Ohio  fliiwr  at  Wherliag.  W.  Va.,/ram  IS8t  to  1906. 
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Monthly  discharge  of  Ohio  River  at  Wheeling,  W.  Va.Jor  1906. 

[Drainage  area,  23.800  square  miles.] 


The  year. 


Month. 


Note.— Values  lor  1906  are  excellent. 


Diflchar{!e  in  necond-fi^t. 

Run-off. 

Maximum. 

Minimum. 

-Mean. 
t)8,300 

Sec  .-ft .  pr 
8q.  mile. 

2.87 

Depth  in 
inches. 

167,000 

25,200 

3.31 

37,0C0 

10,900 

19,  VCO 

.832 

.87 

180,  OCO 

19,400 

39,(^0 

1.66 

1.91 

18»,0(;0 

34.8(X) 

Kr>.  xo 

3..'i9 

4.00 

44,  .500 

11,200 

2;i,^«0 

1.00 

1.15 
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10,000 

23,  ICO 
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1.08 
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10,  .'■^co 

.441 
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1            1.23 

1.42 
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40, OCO 
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1         i.tw 
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DESCRIPTION    OF   BASIN. 

Allegheny  River,  which,  with  the  Monongahela,  forms  the  Ohio  at 
Pittsburg,  rises  in  northern  Pennsylvania,  flows  north  into  the  State 
of  New  York,  then  south  through  western  Pennsylvania.  The  head- 
^ters  have  an  elevation  of  about  2,500  feet  and  join  those  of  Genesee 
River  on  the  north  and  of  the  Susquehanna  on  tlie  east.  The  total 
length  from  the  source  to  the  mouth  at  Pittsburj:  is  about  300  miles, 
*7  of  which  are  in  the  State  of  New  York.  The  principal  facts  con- 
ieming  this  river  have  been  given  in  a  report  by  (ieorge  Lehman, 
assistant  engineer,  contained  in  House  Document  No.  72,  Fifty-fifth 
ingress,  third  session.  Although  this  river  drains  a  large  area, 
nuch  of  which  is  of  an  elevated  and  even  mountainous  character, 
''et  it  is  of  comparatively  small  value  for  water  {)ow(t.  The  total 
all  in  255  miles  between  Olean,  N.  Y.,  and  the  mouth  is  only  725  feet, 
r  an  average  of  less  than  3  feet  per  mile.  Tliis  descent  is  accom- 
lished  without  abrupt  pitches,  and  even  with  few  rapids  liaving  a 
dl  of  much  consequence.  The  drainage  basin  of  Allegheny  River 
l>ove  Redhouse  is  comparatively  rugged  and  precipitous.  It  is 
Mostly  covered  with  brush  and  light  forest.  A  coiisi(leral)le  amount 
'  snow  accumulates  in  the  winter  and  feeds  tlie  stream  until  late  in 
>ring.  The  basin  is  underlain  by  shales  of  the  CluMiiung  formation, 
xd  the  depth  of  soil  is  usually  small,  excepting  in  stream  valleys. 
here  are  no  lakes  and  no  artificial  storage  tril)utary  to  the  stream. 
fie  Cuba  reservoir,  which  feeds  the  Erie  Canal  through  Genesee 
iver,  Ues  on  the  divide  between  the  Allegheny  and  Genesee  drainage 
isins.  A  part  of  the  overflow  from  this  reserv^oir  passes  into  the 
il^heny;  the  rest  passes  into  Genesee  Jiiver.     During  about  half 
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of  the  year  the  river  is  navigable  for  small  steamers  to  Franklin,  12 
miles  above  Pittsburg. 

The  drainage  areas  of  the  river  and  its  chief  tributaries  are  give 
in  the  following  table: 

Drainage  areas,  in  square  mil^Sf  of  Allegheny  River  and  tribuiaries. 


Stream. 


AUesheny  River.. 

Do!!.*!!!!!'..'. 

Do 

Do 

Do 

Do 

Do 

Conewango  Creelc. 
Tioneata  Creek. 


Locality. 


Draiiu; 


Mouth 11,10 

FQttanning 8,69 

Al)ove  mouth  of  French  Creek 5,9S 

Franklin 5,  fin 

Warren 3.03 

Salamanca 1,5" 

Oiean.  below  OleanCreek .• 1,10 

I'ort  Allegheny 

Mouth 


.do. 


23 

French  Creek do 1,  IS 

Clarion  River I  ....  do 1, 18 

Redbank  Creek do 5J 

3? 

l.»l 

i.:n 


Mahoning  Creek i do. 

KiskiminiUs  River ' do. . . 

Do ,  Salina 

Blacklick  Creek Blacklick . 


ALLEGHENY  RIVER  AT  REDHOUSE,  N.  Y. 

This  Station  was  established  September  4,  1903.  It  is  located  a 
the  Redhouse  Bridge,  near  the  stations  of  the  Erie  and  Pennsylvani 
railroads  and  about  5  miles  below  Salamanca,  N.  Y.,  about  13  mile 
above  the  point  where  the  river  leaves  New  York  State.  The  coi 
ditions  at  this  station  and  the  bench  marks  are  described  in  Watie 
Supply  Paper  No.  169,  page  25,  where  are  given  also  references 
publications  that  contain  data  for  previous  years. 
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i  following  discharge  measurement  was  made  April  16,  1906: 

h,  370  feet;  area,  2,250  square  feet;  gage  height,  6.59  fei^;  di«charge,  7,820 
feet. 

)aily  gage  height,  infeet^  of  Allegheny  Rivtr  at  Ralhou^e,  X.   )'.,/or  1906. 
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3  5 
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3. 55 
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.S.6 
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6.25 

4.75 

3  ?5 

3.0 
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3.0 

5.85 

4.25 

7.25 

4.55 

3.85 

4.0 

5.95 

4.6 

3  8 

2.9 

3.6 

2.9 

5.5 

4.15 

6.45 

4.3 

3.8 
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6.65 

4.8 

3  7 
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3.7 

2.8 

5.25 

4.0 

6.15 

4.55 
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3.8 

7.1 

4.8 

a.  65 

2.9 

3.8 

2.K 

5.1 

4.1 
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3  55 
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4.8 

4.7 

3.2 

2.7 
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4.7 

4  5 
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3.0     , 

4. 95 
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6.9 

4.4 

5.05 

3.0 
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3.1 

3.55 

4.5 

4.4 
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5.2 

3.0 

3.1 

1 

5.2 

-Discharee  affected  slightly  by  ice  comiit ions  during  Fpl»nirtry  an«l  .Marr-h;  tlie  channel  was 
'ly  closed. 

Rating  table  for  Allegheny  River  at  Redhousr,  X.    Y.,for  jiw.-i  to  um. 


Crage 

Dis- 

Gage 
height. 

Feet. 

Di.<*- 

Trage 
height. 

Feet. 

Dis- 

flage 
height. 

Feet. 

Di.s- 

height. 

charge.  . 

charge. 
Se.c.-fi. 

charge. 
Sec.-ft. 

oliarg'*. 

Feet. 

Bec.'ft.  , 

Sfc.-ft. 

2.70 

195    ' 

4.00 

1.471 

.-). :«) 

3.820 

7.20 

9. 4»")0 

2.80 

2fi0 

4.10 

l.fiO-. 

->.  40 

4,0»K-. 

7.40 

lO.OSO 

2.90 

328 

4.20 

1.745 

i        .-». .'»() 

4,31.^     , 

7.  tlO 

10. 7<,J0 

3.00 

400 

4.30 

1,S91 

'       -y.m 

AJuO 

7.  SO 

1 1 .  ru¥) 

3.10 

478 

4.4b 

2.043 

.').  70 

4.8;iO 

8.00 

12..'iOO 

3.20 

564 

4.50 

2.200 

\        .5.  so 

'i,  100 

S.20 

13.120 

3.30 

658 

4.60 

2»3«i.'-, 

.-..  w 

.5.375 

S.40 

13.9<;0 

3.40 

759 

4.70 

2..'>40 

6.00 

5,6»>0 

S.tiO 

14.sf)0 

3.50 

Otsa 

4.80 

2,72-. 

,         6.20 

6.245 

S.SO 

1.5.6<V0 

3.60 

978 

4.90 

2,920 

i         6. 40 

6.K4.-) 

9.00 

16.  MO 

3.70 

1,095 

5.00 

3, 130 

ii        6.60 

7.4<iO 

1 

3.80 

l,'n6 

5.10 

3.3.T0 

6.80 

8,090 

3.90 

1,341 

5.20 

3..-)W 

7.00 

1 

8,740 

1 

-The  above  table  is  appiicabl*'  only  for  op<>n-ohannel  condition.*?.     It  i.s  ])a.s<'d  on  20  di.«ichargc 
lents  made  during  190,'V-190»i.     It  is  very  w«'ll  defined  lx»tween  gjig*'  heights  3.1  (i^-t  and  10  feet. 
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Monthly  discharge  of  Allegheny  River  ai  Redhoiue,  N.  V.,  for  1906. 


[Dnlnage  area,  1,640  square  miles.] 


Month. 


Janoaiy 

February  a.... 

Ifarcba 

April 

liay 

June 

July 

August 

September 

October 

November 

December  fr 

The  jrear 


Discharge  in  second-feet. 


Maximum. 


13,300 
2,280 

14,000 
9,240 
4,320 
2,630 
478 
1,640 
1,470 
5,600 
7,300 

15,700 


15,700 


Minimum. 


1,080 

866 

400 

2,040 

1,410 

400 

105 

328 

105 

866 

1,470 

1,470 


105 


Mean. 


Run-off. 


Seo,-ft.  per  Depth  in 
sq.  mile.  >  incbei 


2,580 


4,780 

2.91 

1,240 

.756 

2,460 

1.50 

5,570 

3.40 

2,800 

1.71 

1.000 

.610 

322 

.196 

777 

.474 

505 

.308 

2,740 

1.67 

2,860 

1.74 

5.030 

3.62 

lit 
.:• 

173 

179 

1.W 

.6B 

.23 

.» 

.» 

1.92 

1.M 

il7 


1.57 


21.47 


a  No  correction  on  account  of  ice  conditions  was  made  in  values  for  February  and  March,  and  tbtj 
may  be  a  few  per  cent  too  High. 

b  Daily  discnaigo,  December  25-31,  determined,  approximately,  by  comparison  of  flow  at  this  station 
with  the  flow  at  Kittanning,  Pa. 

Note.— Values  for  1906  are  excellent,  except  those  for  February,  Maioh,  and  July,  wtiich  are  good. 


ALX.EOHENY   RIVER    AT    KITTANNINQ,  PA. 

This  station,  established  August  18,  1904,  is  located  at  Market 
Street  Bridge.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  169,  page  28,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 


AIXEOHENY  BIVEB  DBAINAOE   BASIN.  3 

Tbe  following  discharge  measurement  was  made  May  23,  1906: 
U'idih,  71ft  (eet;  are»,  4,030  equare  feet;  gag«  heighl,  4.40  fett;  discharge,  6,7( 
xndrfeet. 


ftnJy  ,m  I^M,  m 

M.cfAlUghmv 

River 

at  A't 

tanniiuj.  Pa 

for 

liwfi. 

D.T. 

JM- 

Feb. 

lUt. 

Apr. 

II.J. 

June. 

July. 

^< 

2..1 

zii 

1-9 
2.4 

2:* 

2!  3 
2  2 

■  1; 
11 

11 

S.i 

?■" 

32 

il 

18 

li 

11 

lei 

32 

2.0  i 

2.2' 

■i.  .1 , 

2^0 

B.f 

Not. 

'      «!2 

ill 

1      tl 

S-1 
-  S-2 

lai 

i.2 

-■ 

La 
8.S 
S.1 
14 

tl 

11 
10 

1! 

<l.t 

13.2 

lao 

18 
6.? 

d 
i. 
i- 

&.* 

S.4 

Si 

i.3 

i.3 

...... 

10 

le 

4.8 

11 

3.8 

33 
30 

32 

33 
34 

3.1 

2.9 

2.0 
2.8 

2.7 
2.8 

ill  r. 

' 

tl 
II 

4.0 

tl 
11 

13.2 

as 

B.7 

11 

1? 

iO 
S.3 

f? 

J!,  t! 

1-0 

IsjH 

1?::" 

^ 

ra  probably  Dultected  by  Icecondltloim. 
Rating  UMeJor  Allegheny  River  ai  Kittanniiuf.  Pa.,  for  i'"i-i  1 


bHfSl 


Oagp  Dl>-      (     ilagi' 

belgbt.     cbiiiKi'.  I'  lifignt. 


4,426    . 

';:& 


Tl.— The  ■boT8  table  1»  sppilci 
urammt*  nuds  dutliig  19O4-I00I 
Igber  itasM  tbe  nUng  curve  s 
b-Ibe  UOG  ipTbia  flood,  and  ht 
batrincetbimuainuinBtsKe  fc 


It  ts  well  doflned  l*tw»n  ga{ 
B  li  not  strictly  applloablo  ti 


re  iBonly  very  allBht  er 


8UHPA.CE   WATEB   BUPPLT   IN   1906. 

MoiUhly  liudmri^e  of  Alltghtny  River  at  KiUatming,  Pa.,  for  1906. 

IDnliuga  &na,  fi,SBO  square  nillH.] 


IHKhorSB  In  HVond-fnt. 

RiiimHI. 

54.300 

IS, too 

K.lOO 
30.7TO 

jslsoo 

ulooo 
mIsoo 

UlnLmiim. 

««.. 

3cG.-n.prr  rirpl 

, 

11.100 

11 

(t.lOO 

li 

2R,000 

Iti!oiM 

fl.SftO 

niwo 

1,070 

«.aoo 
13,  mo 

18400 
M,WO 

, 

K,IO0 

,,™ 

.3.300 

1 

BLAOKUCK   CBBBK   AT   BLACKLICK,    PA, 

This  station  was  established  August  16,  I9U4,  and  was  disconlim 
July  15,  1906.  It  was  located  at  the  covered  wooden  hifjhway  hrii 
one-fourth  mile  from  the  railway  station  at  Blacklick,  Pa.  Dur 
Septeml>er,  1905,  this  bridge  was  torn  down  and  replaced.  Thep 
was  read  on<'e  each  day  by  Mark  Maynard  until  April  17,  after  nh 
D.  J.  Wailing  was  the  observer.  The  conditions  at  tliis  station  ( 
the  bench  marks  are  described  in  Water-Supply  Paper  N'o,  169.  pi 
32,  where  are  given  also  references  to  publications  that  contain  d. 
for  previous  years. 

The  following  discharge  measurement  was  made  from  the  ii 
bridge  May  23,  1906: 

Width,  :]10ft'E'[;  area,  37:1  Piiiiarv  f<-<^t;  ftago  ht-ight.  2.-)fl  fefl;  dis<.-hargi'.  llS^'tv 
ft-et. 

Daily  gagr.  height,  in  ferl.  of  lHaeklU-k  (>(fi:alBla<:ktirt,Pa..for  miG. 


1  i 

17 

3.7  I   : 


m 


about  0.5  lout; 


MONONOAHELA   RIVER   DRAINAGE   BASIN. 
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Rating  table  for  Blacklick  Creek  at  Blarklirk,  Pa.,  for  1904  tn  lUim. 


GaffP 
he^t. 

Dis-      1 
charge. 

Sec.'ft.   ' 

GagP 
height. 

Feet. 

Dis- 
1  chargR. 

Sec.-ft. 

Gagp 
height. 

Feet. 

Di8-      ' 
churKH. 

Sec.-ft. 

1     Gagp 
hoight. 

•    Feet. 

1      DiM- 
chnrg**. 

■                 1 
Sec.-ft. 

Feet. 

1.80 

"n   1 

aoo 

354 

4.20 

1.327    i 

5.W 

3.310 

1.90 

35 

3.10 

403 

4.30 

1.432 

aot) 

,\.:m) 

2.00 

51 

a20 

460    1 

4.40 

1.540    1 

<iL20 

3.H70 

ZIO 

69 

3.30 

525 

4.50 

!.(>«) 

6.40 

4,  lU) 

2.20 

89 

a40 

1         597 

4.60 

1.7(>.'»    1 

ti.  CO 

4, 4,->() 

2.30 

112    1 

aso 

076    , 

4.70 

1.880 

kSO 

,      4,740 

2.40 

138    ' 

aeo 

750    ' 

4.80 

2.000 

'        7.00 

1       5.040 

250 

167 

a  70 

846 

4.90 

2,120 

7.  20 

o.;mo 

2.60 

190 

aso 

936 

5.00 

2.245 

7.40 

'     5.(vr)0 

2  70 

233 

a9o 

'       1.029 

5.20 

2.500 

1       7.  m 

,       5.970 

2M) 

270 

4.00 

1       1.125    ! 

.I  40 

2.71V) 

'        7.  HO 

6.2'JO 

290 

310 

i 

4.10 

1       1.224 

1 

5.(iU 

3.035 

1 

Ion.— The  above  table  hi  r.ppUeable  only  for  open-channel  condltlonM.  It  l.s  l)H.<«ed  on  11  <liMohargc 
MUVDients  made  during  IC04-6.  It  is  fairly  well  defined  lK;twcen  gage  heights  I.N  feet  an('  5.0  fee*,, 
(taiilf  may  be  somewhat  in  excess  of  the  true  values,  owing  to  a  cnangi*  in  the  conditions  of  fiow 
log  the  erection  of  the  new  bridge  In  the  latter  part  of  1905.  Two  measurements  made  at  the  new 
ige  give  values  that  are  n«»arly  15  per  cent  lower  than  the  rating.  * 

Monthly  dincharge  of  Blacklick  Creek  at  Bl<icklick,  Pa.,  for  JU06. 

[Drainage  artu,  403  square  nillo!*.] 


Month. 


Discharge  in  H4«fon<l-firt. 


Kun-off. 


utry 

•mry  21-28 

idi 

11 

r 

le 


iximum. 

1 

Minimum. 

1 

Mean. 

-ft.lXT 

miff. 

Depth  in 
inches. 

3,870 

597  ' 

1.310 

:i.'25 

3.75 

846 

270  1 

528 

1.31 

.39 

6.290 

233  1 

1,300 

,3.23 

3.72 

5,970 

89 

1.640 

4.07 

4.54 

1.220 

21 

227 

.5»»3 

.(i5 

1.330 

17H 

.442 

.49 

'OTE.— Values  for  January.  February,  and  March,  gooil;  from  February  2  to  20  the  flow  probably 
Wdfroni  about  200  to  400 sec.-ft.;  values  for  April.  May.  and  June  are  probably  con.slderubly  too  low, 
Ag  to  inexperience  of  new  observer,  who  was  appoint<Hi  April  12. 

MONONGAHBL.A  RIVEK  DRAIXACiK  BASIX. 


DESCRIPTION    OF    BASIN. 

Monongahela  River  is  formed  near  Fairmont,  Marion  County,  in 
e  northern  part  of  West  Virginia,  ])y  the  union  of  its  West  Fork 
th  Tygarts  Valley  River.  The  headwaters  of  the  latter  stream  lie 
the  slopes  and  in  the  valleys  of  the  Appalachian  Mountains  near 
.'eastern  boundary  of  West  Virginia;  thence  tliey  ilow  northward, 
lining  a  hilly  and  mountainous  country.  West  Fork  has  its  head- 
ters  west  of  those  of  Tygarts  Valley  River,  in  the  central  part  of 
ist  Virginia;  thence  they  flow  northward,  draining  a  hilly  country. 
rhe  principal  tributaries  of  Monongahela  River  below  Fairmont 
!  Cheat  and  Youghiogheny  rivers,  both  entering  from  the  east, 
eat  River  drains  a  rugged,  mountainous  district  in  northern  West 
ginia  and  flows  into  Monongahela  River  near  Point  Marion,  Pa. 
ughiogheny  River  drains  a  mountainous  di.strict  of  Maryland  and 
insylvania  and  enters  the  Monongahela  about   15  miles  above 
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SURFACE   WATER   SUPPLY   IN   1906. 


Pittsburg.  The  basins  of  all  these  tributary  rivers  have  steep  slopes 
and  collect  and  discharge  their  waters  quickly,  with  the  result  that 
the  Monongahela  is  liable  to  the  excessive  freshets  for  which  it  is  noted. 
The  whole  basin  was  once  heavily  timbered,  but  has  been  thoroughly 
cleared  except  about  the  upper  waters  of  the  principal  streams.  Little 
water  power  is  used  in  the  basin.     Navigation  extends  to  Fairmont. 

YOUGHIOGHENY   RIVER   NEAR   CONFLUENCE,    PA. 

This  station  was  established  September  15,  1904.  It  is  located  at 
the  liighway  bridge  about  one-half  mile  from  the  railway  station  at 
Confluence,  Pa.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  169,  page  40,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

The'following  discharge  measurement  was  made  May  25,  1906: 

Width,  188  feet;  area,  163  square  feet;  gage  height,  1.86  feet;  discharge,  200  8e(X)nd- 
feet. 

Daily  gage  height,  in  feet  y  of  Youghiogheny  River  near  Confluence,  Pa.,  for  1906. 


Day. 


Jan.      Fob.  i  Mar.  ;  Apr 


1. 
2. 
3. 
4. 
5. 

ti. 
t . 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
15. 

ir>. 

17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 


2.0 

2.5 

2.85 

5.35 

4.4 

3.7 
.3.3 
3.2 
2.7 
2.5 

2.7 
3.3 
2.7 
2.7 
2.  75 

2.  .S5 

3.  55 
3.8 
4. :« 

3.8 

3.8 
3.85 
10.0 
a  4 

4.8 


2<i 

4.0 

27 

3.  5 

28 

3.3 

29 

3. 1 

30 

2.9 

31 

2.8 

2.0 

2.5 

2.45 

2.4 

2.35 

2.25 

2.15 

1.9 

1.9 

1.95 

2.0 

2.0 

2.15 

2.1 

2.05 

2.05 
2.0 
2. 05 

2.  1 
2.  2 

2.2 
2.4 
2.65 

2.r. 

2.45 

2.3 
2.  3 
2.35 


2.5 

2.5 

2.5 

2.75 

3.4 

3.2 

3.0 

2.85 

2.75 

2.75 


2.8 

2.85 

2.75 

2.7 

2.75 


2.75 

2.7 

2.(i5 

2.7 

2.75 


2.0 
2.5 
2.5 

2.8 
3.0 

2.7 

5.5 

8.0 

0.4 
..  .. 
t.  t 

8.0 


7«;  I 


&1 
5.1 
4.8 
4.8 
5.2 

7.0 
5.5 
4.5 
4.4 
5.75 

4.8 
41 
3.8 

3.  0 
5.2 

4.7 
4.1 
3.7 
3.4 
3.1 

3.1 

3.2 

3.35 

3.4 

3.4 

3.4 

4.  a'> 
3.9 
3.  5 
3.  25 


ai 

3.3 

a2 

3.0 
2.9 

2.8 
2.7 
2.0 
2.0 
2.0 

2.55 

2.5 

2.4 

2.3 

2.25 

2.2 

2.15 

2.1 

2.1 

2.05 

2.0 

2.0 

1.95 

1.9 

1.85 

1.85 

1.8 

2.3 

2.35 

2.3 

2.4 


2.45 

2.5 

2.35 

2.25 

2.2 

4.4 

5.2 

a9 
a35 

2.9 

2.7 
2.0 
2.5 
2.4 
2.35 

2.25 

2.15 

2.1 

2.05 

2.3 

31 
2.9 

2.8 
2.8 
2.0 

2.5 

2.5 

2.45 

2.75 

2.5 


July. 

Aug. 
2.2 

Sept. 

Oct. 

2.45 

1.9 

1.8 

2.4 

2.1 

1.9 

1.75 

2.2 

2.4 

1.8 

1.75 

2.15 

2.1 

1.8 

1.85 

2.15 

2.0 

1.75 

2.1      ! 

Nov.  i  Dec. 


1.75 

1.75 

1.8 

1.7 

1.7 

1.7 
1.8 
2.8 


2. 
2. 


2.0 

1.8 

1.75 

1.7 

2.5 

2.3 


2.55 

2.55 

2.5 

2.7 

3.0 

4.0 

3.15 

2.7 

2.0 

2.0 

2.35 

2.35 

2.25 

2.15 

2.1 

2.0 


2.1 

1.9 

2.0 

1.9 

1.95 

4.4 

1.9 

7.4 

1.9 

8.2 

1.85 

5.1 

1.85 

3.9 

1.8 

3.4 

1.8 

ao 

'     1.75 

2.8 

I 


1.7 

1.7 

1.05 

1.05 

1.8 

1.8 

1.0 

1.05 

2.0 

1.8 

1.7 

1.05 

1.95 

1.9 

1.9 

1.85 

1.85 

1.85 

1.8 

1.8 

1.75 
1.75 
1.7 
1.7 


2.2 

2.35 

2.25 

2.1 

2.05 

2.0 

2.0 

1.95 

1.95 

1.9 

1.9 

1.85 

1.85 

1.85 

2.0 

2.3 

2.4 

2.3 

2.15 

2.a5 

1.95 

1.95 

1.9 

1.95 

2.05 

2.1 


I 


2.1 
2.2 
1.95 

1.8 
1.8 

1.85 

1.8 

1.75 

1.75 

1.8 

1.8 

1.85 

1.8 

1.8 

1.85 

1.9 
2.0 
30 
35 
4.4 

4.0 
a  35 
2.9 
2.7 
2.55 

2.45 

2.35 

2.3 

2.25 

2.2 


2.3 

13 

16 

15 

13 

3.3 
il 
15 
11 
&4 

M 

a55 

\A 

1% 
3.ti5 

.'  *> 

t.  4 
4N 

{.\ 

.19 
125 

ao 

18 

18 

1» 

15 

19 

iS5 

7.5 


Note.— Dischnrgo  prohal^ly  unalTectod  by  ice  conditions. 
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Rating  table  for  Yaughiogheny  River  near  Confluence,  Pa.,  for  1904  to  1906. 


'    Gasip 
height. 

'     I>i»-     ! 
change. 

Sec.-/t.  ' 

Oase 
hd^t. 

Di»-     1 
charge.  , 

Sec.'ft. 

Gage 
height. 

Dl8-       ' 

charge. 
Sec.-ft.    i 

1 

Gage 
'   height. 

Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Feet. 

Sec.-ft. 

1.60 

118 

2.90 

896    , 

4.20 

1      2,125 

6.00 

4.4«;0 

1.70 

1.56 

3.00 

974 

4.30 

2,237 

H.20 

4, 7».0 

i.m 

199 

3.10 

1,055 

4.40 

2,351     , 

6.40 

.').07() 

1.90 

•247 

3.20 

1,139 

4.50 

2.467    ' 

,         6.  HO 

'      .'').3H0 

2.00 

299 

3.30 

1,226 

4.60 

2,  .'»85 

6.80 

."1.710 

2.10 

354 

3.40 

1,316 

4.70 

2.<ia5   , 

i        7.00 

♦'..(MO 

2.20 

412 

3.50 

1.407 

4.  NO 

2.727    ' 

7.20 

n.:r.-» 

2.30 

473    , 

3.60 

1,501 

4.90 

2.8.''.l     1 

7.40 

6,71.^ 

;       ^40 

537 

3.70 

1,598 

.5.00 

3,077 

i"       7.60 

7,0»i.T 

'        2..''i0 

604 

3.80 

1.698 

.5.20 

3.337    1 

'        7.80 

7.420 

2.60 

674 

3.90 

1,801 

5.40 

3.H04    , 

8.00 

7.780 

2.70 

746 

4.00 

1,907    1 

5.60 

3.880 

9.00 

9.620 

1        2.80 

i 

820 

i 

4.10 

1 

2,015 

i        5.80 

1 

4.1«W>    1 

10.00 

ii.:>io 

1 

n.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  i.s  bajMvi  on  12  discharge 
irements  inade  during  19(M>1906.  It  is  well  defined  l^etween  gage  heights  1.3  (e<»t  and  7.0  feet. 
(■gige  height  4.0  feet  the  dischaiige  values  in  this  tabic  may  occasionally  be  too  great  on  account 
kirater  from  Casselman  River. 

Monthly  discharge  of  Yoiighiogheny  River  near  Confluence,  Pa.,  for  1906. 

(Drainage  area,  435  square  miles.] 


Month. 

Discharge  in  s«>cond-feet. 

Maximum.    Minimum.      Mean. 

1 

Iiun-<)fT. 

S<"c.-ft.  perl  Depth  in 

.so.  mile.       inches. 

1 

ry 

11,500 

710 

8.880 

604  1         1.800 
247               436 
604  1         1.720 

4.14    1            4.77 

iry 

1.00    !            1.04 

3. 95                4.  55 

6.040  1            1,060  '        2.. 3-20 

1.230  !               199  1            554 

3,340                 326  ;           8'22 

820                  156  '            310 

5.  33                .5.  95 

1.'27 

1 .  89 
.713 

2.  Sf2 
.444 
.  7-20 

1.27 
r,.  17 

2.  10 

1 

1.46 

2.11 

.82 

t 

8.140 
299 
537 

2,. 350 

247  ,         1.-270 
118  1            HK3 
178              313 
178  1            TAi 

3.  :n 

oher 

.50 

sr 

.8,3 

iber 

1.42 

her 

rhe  year 

7.960 
11. .500 

473  1        2.250 

118  '         l.OijO 

1 

5.  y<i 
;r2. 78 

E. —Values  for  1906  are  excellent.  Above  gage  height  4.0  feet  there  is  fK-casionally  backwater 
'.asaelman  River.  With  the  data  at  hand  it  has  been  imi)os.sibli'  \^^  det«>ct  the  linn*  of  «K*eiirrencc 
condition,  hence  the  rating  for  free  ftow  ha.i  been  use<l  for  all  stages. 

CASSELMAN    RIVER   AT    CONFLrEXCE,  PA. 

lis  station  was  established  September  15,  11)04.  It  is  located  at 
highway  bridge  in  Confluence,  Pa.,  about  ')()()  yaids  from  the 
oad  station.  The  conditions  at  this  station  and  the  bench 
ks  are  described  in  Water-Supply  Paper  No.  101),  paj^e  4.S.  where 
given  also  references  to  publications  that  contain  data  for  pre- 
3  years. 
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SURFACE   WATER   SUPPLY    IN   1906. 


The  following  discharge  measurement  was  made  May  25^  l{N>f 

Width,  212  feet;  area,  166  Mjuarc  feet;  g:age  height,  1.87  feel;  ditH'han^c,  175  Keci 
feet. 

Daily  gage  height,  infeei^  of  Casselman  Hirer  at  Conflvencf,  Pa.,  for  lUiUi. 


1. 
2. 
3. 
4. 
5. 

0. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

ao. 

31. 


Day. 


Jan.      Feb. 


2.5 

2.45 

2.7 

4.55 

3.7 

3.0) 

2.65 

2.8 

2.5 

2.25 

2.65 

2.6 

2.6 

2.5 

2.45 

2.65 

2.9 

3.3 

3.85 

3.15 

3.2 
3.3 
9.9 
4.7 
4.1 

3.5 

3.2 

3.05 

2.9 

2.65 

2.7 


I 


I 


I 


2.5 

2.35 

2.45 

2.3 

2.45 

2.3 
2.2 
2.1 
2.0 
2.05 

2.05 

2.1 

2.15 

2.0 

2.1 

2.1 

2.06 

2.06 

2.0 

2.1 

2.2 
2.7 
2.3 
2.2 
2.25 

2.25 

2.2 

2.15 


Mar.  I  Apr.  |  May.  I  June.    July.  I  Aug.     S<'pt.     Oct 


2.0 

2.15 

2.35 

2.9 

2.7 

2.5 

2.6 

2.55 

2.55 

2.5 

2.45 

2.7 

2.6 

2.6 

2.6 

2.45 

2.55 

2.5 

2.5 

2.45 

2.35 

2.4 

2.35 

2.3 

2.35 

2.3 
4.8 
7.4 
5.6 
7.0 
7.7 


5.2 
4.5 
4.4 
4.5 
4.9 

6.5 

4.7 

3.85 

3.9 

5.05 

4.2 
3.6 
3.3 
3.1 
4.7 

4.0 
3.5 
3.2 
3.0 
2.8 

3.1 

2.15 

3.25 

3.1 

2.9 

3.2 

3.2 

2.8 

2.85 

2.5 


*     I 


2.5 

2.7 

2.75 

2.6 

2.6 


2.45 

2.5 

2.4 

2.3 

2.45 

2.35 

2.2 

2.25 

2.25 

2.1 

2.15 

2.15 

2.0 

2.1 

2.05 

1.95 

2.0 

1.95 

1.8 

1.85 


1.85  I 

1.8  I 
2.1  ! 
2.15  I 
2.1  ! 
2.1 


2.05 

2.1 

2.05 

2.05 

2.0 

4.1 

4.9 

3.36 

2.7 

2.4 

2.25 

2.2 

2.15 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

2.1 

2.4 

2.2 

2.25 

2.15 

2.05 

2.0 

1.95 

1.9 

1.9 

1.8 


1.65 

1.6 

1.6 

1.6 

1.6 

1.6 
1.6 
1.7 
1.7 
1.65 

1.6 

1.75 

2.6 

2.15 

1.9 

1.75 

1.75 

1.7 

1.7 

1.9 

2.0 


4.9 

2.0 

3.65 

1.8 

3.2 

1.85 

2.8 

2.0 

2.6 

2.0 

2.45 

2.45 

2.4 

3.6 

4.0 

4.L 

3.3 

2.95 

2.7 

2.9 

2.  a*) 

2.6 

2.55 

2.4 

2.3 
o  o 


1.9 

1.75 

1.9 

1.9 

1.85 


8 

8  I 
75  I 
75 


$ 

75 

8 

7 

75 


1.8 

2.0 

2.1 

1.9 

1.9 

1.95 

2.15 

2.0 

1.8 

3.85 

2.1 

1.95 

1.85 

2.8 

2.0 

1.9 

1.8 

2.4 

1.95 

2.1 

1.75 

2.15 

1  9 

2.1 

1. 75 

2.5 

1.8.'i 

2.2 

1.7 

4.65 

1.8 

2.1 

1.6 

7.8 

1.8 

1.95 

1.6 

8.8 

2.0 

1.9    1 

1.9 
1.85 
1.85 
1.85 

1.8 

1.8 
1.8 
1.8 
1.8 
2.6 

2.45 
2.&5 
2.25 
2.15 
2.05 

2.0 

2.0 

2.0 

2.06 

2.0 

2,0 


Nov.    1 


2.0 
2.0 
1.9 
1.8 
1.8 

1.8 

1     "T 

1.  to 

1.  «•> 

1.  lO 

1.7.'i 

1.8 

1.8 

1.83 

l.K> 

1.9 

1.9 

1.95 

2.7 

3.1 

3.2ri 

2.9 

2.6 

2.4 

2.35 

2.3 

2.2'. 

2.2 

2.2 

£1.1 

2.1 


Note.— Discharge  probably  imalTectiHl  by  ieo  couditloDs  during  190»>. 

Ratiruf  UibU  for  (\iHHfliruin  Rivvr  at  Confldeiiec,  Pa.,  for  190.}.  to  lU(hl. 


Gage 
height. 

Feft. 

Dis- 

'    Gagi» 
I   height. 

Feet. 

Dii»- 

(Jage 
height. 

Feet. 

Dl»- 

Gage 
height. 

i     Feet. 

IHa- 

charge. 
Scc.-ft. 

charge. 
Sec.-ft.   . 

charge. 

oharge.  ' 

Sec.-ft. 

Sec.-ft. 

l.iiC) 

58 

2.30 

491 

3.00 

1.175 

1       3. 70 

1.935 

1.70    1 

% 

!        2.40 

579 

3.10 

Ms 

3.80 

2.04.'i 

1.80 

141 

2.50 

671 

3.20 

3.90 

2.  l.W 

1.90 

1% 

1        2.60 

767 

;i30 

1.496 

4.00 

2,26.') 

2. 00 

21 JO 

,        2.70 

866 

3.40 

l.fiO) 

2. 10 

331 

'        2.  HO 

Wi7 

3.  r:0 

1,715 

2.  JO 

408 

1        2.W 

1.070 

xm 

1.825 

i 

Note.— The  above  tiibl««  is  appli<>al)l<'  only  f(»r  op<»n-<'hunn<'l  conditions.  It  ia  based  on  12  discbi 
measim'inonts  made  during  l<i(»4-190<>.  It  is  well  defined  l»otw»en  gage  heights  1.5  feet  and  4  fj-el.  <^* 
tofn-quent  bark  wat<»r  from  Youghiogheny  River  the  dis<'harge  values  for  higher  gage  heights  an>Ii 
to  I M-  In  con.sldenible  error. 


MON'OirOAHELA.  BIVER  DRAIKAOE  BASIN. 
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Monthly  ditcharge  of  Cattelman  River  at  Confluence^  Pa.,  for  1906. 

[Drainage  area,  4A>  square  milea.] 


Month. 


Dlwbarge  in  Moond-feet. 


Run-oII. 


Maximum.   Minimum.      Mean. 


year. 


10,000 

866 

6,  .500 

.'>.200 

916 

3,500 

767 

9,500 

370 

767 

1.440 

7,600 


10,000 


450 
2H0 

2eo 

370 
141 
141 

58 
228 

95 
141 
118 
370 


58 


1.510 
417 

1,270 

1,970 
435 
5fi0 
139 

1,650 
186 
282 
395 

1,890 

892 


Sec.-ft.  per 
sq.  mile. 

Deptii  in 

inches. 

3.36 

3.87 

.927 

.97 

2.82 

3.25 

4.38 

4.89 

.967 

1.11 

1.24 

1.38 

.  0I/9 

..% 

3.67 

4.23 

.413 

.46 

.627 

.72 

.878 

.98 

4.20 

4.84 

— ^ 



1.98 


27.06 


Values  are  rated  as  follows:  Monthly  means,  excellent;  discharge  al>ove  gago  height  5.0 

age  height  4.0  feet  there  is  frequently  baclcwater  at  tills  Rtatioii  from  the  Youghioghcny 
o  rating  tahie  has  been  used  for  these  stages,  and  the  daily  discharge  values  are  based  on 
of  the  relative  gage  heights  on  Casseiman  and  Youghiogheny  rivers.  Tiiis  study  shows  that 
metlmes  free  flow  at  the  Cass(>lman  station,  but  more  often  baclcwater. 

LAUREL  HILL  CREEK  AT  CONFLUENCE,  PA. 

station  was  established  September  15,  1904.  It  is  located  at 
;hway  bridge  near  the  tannery,  about  one-fourth  mile  from  the 
d  station  at  Confluence,  Pa.  The  conditions  at  this  station 
e  bench  marks  are  described  in  Water-Supply  Paper  No.  169, 
5,  where  are  given  also  references  to  publications  that  contain 
)r  previous  years. 
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8UBFAGE  WATEB  8UPFLY  IK  1906. 


The  following  discharge  measurement  was  made  May  26,  1906: 

Width,  82  feet;^area,  116  square  feet;  gage  height,  1.96  feet;  discharge,  53  socond-ft 
Daily  gage  height,  in  feet,  of  Laurel  Hill  Creek  at  Confluence,  Pa.,  for  1906. 


Day. 

Jan. 

Feb. 

t 

23    ' 

Mar.' 

1 

Apr. 

May. 

June. 
Zl 

July. 

Aug. 

Sept. 
2.05 

Oct. 
1.95 

Nov.    D 

1 

2.55 

2.5    j 

3.6 

2.3 

1.96 

1.85 

1.8 

2 

2.46 

2.25 

2.5    ! 

3.3 

2.6 

2.06 

1.9 

1.85 

2.05 

2.1 

1.8   .  : 

3 

2.7 

Z25 

2.5    1 

3.4 

2.6 

1.06 

1.85 

2.0 

2.1 

2.0 

1.8 

4 

4.0 

2.3  .. 

Z6 

3.5 

2.4 

1.85 

1.9 

2.0 

2.0 

1.9 

1.8 

5 

3.2 

2.3    : 

Z6 

as 

2.35 

1.8 

1.85 

1.9 

1.9 

20 

1.8 

0 

2.85 

2.25  i 

Z6 

4.6 

2.3 

3.2 

1.8 

1.8 

1.9 

21 

1.75 

7 

2.05 

2.25 

25 

3.5 

2.3 

3.5 

1.8 

4.0 

1.85 

2  3 

1.75 

8 

Z7 

2.2 

2.5 

3.15 

2.25 

3.0 

1.8 

3.8 

1.8 

2  1 

1.75 

9 

2. 5 

.    2.2 

2.5 

3.3 

2.35 

Z5 

1.8 

4.8 

1.8 

1.95 

1.75 

10 

2.3 

2.25 

2.4 

3.76 

2.4 

2.4 

1.8 

5.9 

2.15 

1.95 

1.7 

11 

225 

1 
2.2 

2.5 

3.3 

2.36 

2.25 

1.75 

3.6 

2.0 

1.9 

1.8 

12 

2.4 

2.15 

2.6 

3  0 

2.3 

2.2 

1.75 

2.95 

1.75 

1.9 

1.8 

13 

2.36 

2.15 

2.5 

2.45 

2.3 

2.2 

1.7 

2.7 

1.8 

1.85 

1.8 

14.; 

23 

2.15 

2.5 

2.1 

2.25 

2.2 

1.7 

2.45 

1.8 

1.85 

1.8 

15 

2.35 

2.1 

2.6 

3.6 

2.25 

2.15 

1.75 

2.35 

2.0 

1.8 

1.8 

10 

2.45 

2.1 

Z45 

2.9 

2.2 

2.1 

1.75 

2.25 

1.85 

1.8 

1.9 

17 

'    ^.55 

2.1 

2.45 

2.75 

2.2 

2.06 

1.7 

2.25 

1.75 

1.8 

20 

18 

2. 9 

2.05 

2.4 

2.05 

2.2 

2.0 

1.9 

2.4 

1.7 

1.8 

3.0 

19 

3.05 

2.05 

2.4 

2.6 

2.15 

2.0 

2.0 

a45 

1.7 

1.8 

3  4 

20 

-2. 75 

2.05 

2.35 

2.5 

2.1 

2.0" 

1.85 

3.3 

1.05 

1.95 

295 

21 

2.9 

2.3 

2.35 

2.6 

2.05 

2.1 

1.7 

3.25 

1.8 

21 

2  75 

22 

2.9 

2.75 

2.4 

2.65 

2.0 

2.1 

1.9 

2.95 

1-75 

1.9 

2  6 

23 

7.0 

2.0 

2.35 

2.8 

2.0 

2.3 

2.7 

2.76 

1.  75 

1.85 

2  35 

24 

3.75 

2.5 

2.3 

2.75 

1.95 

,    2.25 

2.35 

2.6 

1.7 

1.85 

2  3 

25 

3. 15 

1    2.45 

2.3 

2.7 

1.96 

1    2.1 

2.1 

2.5 

1.75 

1.8 

2  3 

ai 

2. 85 

2.4 

2.45 

2.7 

1.95 

2.0 

2.0 

2.4 

1.75 

1.75 

2  25 

27 

2. 7 

2. 35 
2.3 

3. 0 
5.U 

2.0 
2.5 

2.a'> 
2.7 

2.05 

1.95 
1.9 

2.3 
2.25 

1.75 
1.8 

1.75 
1.85 

2  2 

28 

2. 0 

•>  •> 

29 

2. 5 

' 

3.8 

'2.4 

i    2.35 

1.9 

2.2 

1.75 

1.85 

215   ; 

W 

2. 45 

4.7 

2.4 

!    2.25 

1.95 

2.0 

2ri5 

1.8 

1.85 

2. 1       ^ 

:n 

2. 4 

5.4 

1 

'    2.15 

1 

1.9 

2.1 

1.8 

1 

NoTK.  -  I)is4-harg«'  probiiMy  unaiTi'Oted  l>y  itt*  eonditions  during  1900. 

Ratlmj  tahh'for  Laurel  Hill  Creek  at  Conflunire,  Pa.,  for  JUO',  to  lytffl. 


<;rig«' 

DKs- 

■  (iag»^ 

Dis- 

(lagp 
hoight. 

Dis- 

height. 

Dis- 

h«"ignt. 

ohargi*. 

hoight. 

ehurgi'. 

charge. 

charge. 

Ffft. 

Stc.-ft. 

Ft  ft. 

,    .SVf.-/7. 

Feet. 

Sec..ft. 

Feet. 

Hev.-tt. 

l.U) 

7 

2  10 

93 

2  50 

20ti 

2  90 

aw 

1.  70 

\:\ 

2  20 

128 

2  00 

321 

3.00 

aHH 

l.MO 

24 

2  30 

!          109    1 

2  70 

:J79 

a  10 

o:m 

1.00 

41 

240 

215 

280 

440 

a20 

701 

2  00 

W 

1 

1 

1 

Tho  aliovo  table  is  applicabio  only  for  open-channoi  conditions.  It  is  based  on  13  di.schiirg*'  un**«i 
HH'iits  made  during  liKM-liOi.  It  is  well  (h'ftned  lM»tweon  gage  heists  1.8  feet  and  3.2  ftvt.  .VNiv^-P 
hoight  ;J.2  foot  tlio  ilischargo  values  are  u.suaiiy  nion>  or  les.s  in  error  on  account  of  backwat<>r  fromi'**-" 
man  and  Youghiogheny  rivers. 


BBATEB  BIVEB  DRAINAGE  BASIN. 
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Monihly  di$(karge  of  Laurel  HiU  Creek  at  Confluence,  Pa.,  for  1906. 


(Drminage  auM,  118  tqiure  miles.] 


Month. 


'Mr. 


Discharge  in  (teoond-fret. 


Maximum. .  Minimum.      Moan. 


2,800 
410 

2.000 

l.€00 
379 
950 
379 

2.000 
110 

im 

8t'0 
2.000 


Kun-<)fr. 

Soe.-ft.IHT   Depth  in 
Rq.  niilo.       inohoft.       • 


148 

4*>7   1 

.S. ») 

4.5«i 

78 

159   , 

1.35 

1.41 

IU9 

44H   I 

3.  7H 

4. 3<'» 

93  ' 

582 

4.93 

5.  50 

52  ' 

153   , 

1.30 

1.50 

24 

170   ' 

1.44 

1.<>1 

13 

51.  H 

.439 

.51 

24 

44.-) 

3.77 

4.35 

10 

:«.3 

.  'i^M 

.33 

18 

47.4 

.A(Y2 

.4(1 

13 

142 

i.2r) 

1.34 

KH) 

(il3 

,'».  19 

5.^»H 

I 


2.800 


10 


27r. 


2.  34 


31.01 


'aJues  an*  T&tPd  as  follows:  Monthly  mean.<<,  rxcoUont;  disi-hnrj:**  abovi'  gagt*  lioijjht  3.5  fi-tt. 
'e  f?a|pe  height  3.2  feet  thoro  is  usually  baolc water  at  thiit  station  fr*  ni  Youghit^ghciiy  and 
r-vers.  No,  ratingtablo  hss  bcien  used  for  thrse  stage.*),  t ho  daily  <llsohiirg<»  vahu-s  V.ing 
fip  r-.-lativ* 'nm-off  from  ihe  (^asf«clman  and  Yougliioghony  rlvt  r'drninago  basins  ft.rlow 


BEAVKR   KIVER    DRAIN AC;K    HASIN. 
DESCRIITIOX    OF    BASI.V. 

er  River  is  formed  by  the  junction  of  Mahoning  and  Shenango 
ust  below  Newcastle,  Pa.  Mahoning  Kiver  flows  through  a 
ad  important  territory.  There  are  numerous  wator-j)ower 
ments  on  it,  and  it  fonns  an  Important  adjunct  in  the  water 
and  sewage  disposal  of  many  towns  along  its  coui'se. 

MAHONING    RIVEK    AT    YOrXCtSTOWN,    OHIO. 

station  was  established  May  23,  1903,  and  was  (ii.scon tinned 
,  1906.  It  is  located  about  2  miles  below  th(»  center  of  tin*  citv 
ngstown,  Ohio,  at  the  highway  bridge  nc^ar  the  plant  of  the 
m  Siee\  Company.  The  conditions  at  tliis  station  and  the 
narks  are  described  in  Water-Supply  Paper  Xo.  1()!),  page  4S, 
ire  given  also  references  to  publications  that  contain  data  for 
s  years. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Discharge  meaturertxents  of  Mahoning  River  at  Youngatov^n,  Ohio,  in  1906. 


Date. 


Hydrognipher. 


Width. 


Areacf  !     Gaer         I)i»- 
aection.     height,     chaip 


March  7. 
May  14. 


K.  F.  Kriegaman. 
do 


Feet. 
153 


Sq.ft. 
»91 


Feet.    I  Stc.-p 
2,67  I.' 

1.10 


J/ean  daily  gage  height,  in  feet ^  of  Mahoning  River  near  Youngstot/n,  Ohio,  for  /906 


1. 

2. 
3. 
4. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
IH. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

2f). 
27. 
28. 
29. 

:^o. 

31. 


Day. 


■ 

_     - 

—     — -               - 

— 

"    ■  ■ 

ran. 

Feb. 
1.35 

'   Mar. 

Apr. 
.5.  .'15 

May.   . 
1.0 

Junf.     Jul 

1.7 

1.8 

O.JJ    ■      ( 

1.55 

1.15 

4.8 

3.75 

.95  i 

.8 

1.7 

1.2 

4.2 

2.65 

.9 

.75 

4.35 

1.1 

4.5 

2.2 

.«.=! 

.«  ; 

5.55 

1.05 

4.8 

1.85 

.>.  tit 

m        ! 
.   1 

3.4 

1.0 

4.2 

2.2 

S-ftl 

mm 

.  $ 

2.U5 

.95 

3.5 

2.1 

K.7 

.75 

1.9 

1.0 

2.4 

2.25 

;'.2 

.  t 

1.6 

.9 

2.35 

2.4 

2.05 

1.0 

1.45 

.8 

2.0 

3.15 

1.9 

.9 

1.2S 

.75 

1.85 

4.35 

i.es 

.95 

1.25 

m 
.   1 

1.35 

3.35 

1.45 

.9 

1.15 

.8 

1.75 

2.85 

1.4 

.9 

1.05 

.85 

1.7 

2.35 

1. 15 

.85 

1.1 

1.2 

1.7 

2.2 

1.2 

1.0 

1.7 

1.4 

1.6 

2.15 

1.1 

.93; 

2.05 

1.35 

1.45 

2.05 

1.1 

.8 

2.4 

1.3 

1.4 

1.9 

I.O) 

.75 

2.95 

1.2 

1.55 

1.8 

1.0 

.8 

j 

3.15 

1.15 

1.35 

1.7 

i.as 

.95 

3.65 

1.5 

1.3 

l.fV5 

1.0 

.85 

3.4 

2.1 

1.45 

1.5 

.95 

.85 

3. 15 

2.5 

1.35 

1.3 

.95 

.8 

3.8 

2.45 

1.5 

1.'3 

.9    ' 

.8     .... 

2.5 

2.65 

1.65 

1.25 

.Hj 

.  ta    ... 

2.0 

2.0 

1.7 

1.2 

.8 

mm 
.!•»       

1.7 

1.75 

9.2 

1.2 

• «     1 

.8     .... 

1.55 

1.4-» 

11.  G5 

1.15  ; 

.  t 

.JO    

1.45 

11.4 

1.2 

.7.'> 

.9     

1.3 

8.3 

1.1 

.8 

.W   

1.25 

i>.  4^-1 

.75 

-  •  • 

Note.  -  No  Uv  conditionH  at  this  ntatlon. 

Rating  fable  for  Mahoning  River  at  Yonngstoun,  Ohio,  for  ]9a^  and  tUf^i. 


height. 

Dis- 

Oage 
height. 

1      Dis-      1 

Oagi' 
height. 

DlR- 

"Oagi' 
height. 

Dis- 

1  charge. 

chaige. 

1  chaige. 

chargi'. 

Fret. 

fifi'.-ft. 

Ffft. 

Sec.-ft. 

Ffft. 

1   Sec.-ft. 

Feet. 

!   Sec.-fi. 

0. 70 

113 

2. 10 

1         9»t 

S-.W 

■      2,110 

5.80 

4.(v» 

.SO 

151 

2.20 

1.014    1 

;i(» 

1      2,210 

6.00 

4,870 

.W 

195 

2.30 

1.091     1 

3.70 

2.310 

1        6.20 

5.130 

1.00 

244 

2.40 

1.170    1 

a  80 

1      2.410 

6.40 

5.390 

1.10 

2U<i 

2.50 

1.2.50 

.>.tJO 

2,510 

1        6.60 

5.650 

1.2U 

:i-)0 

2.riO 

i.:wo 

4.00 

1      2,610    , 

'        6.80 

5.910 

i.:« 

40(> 

2.70 

1.410 

4.20 

2.810    ' 

7.00 

'      6.180 

1.40 

404 

2.S() 

1.490 

4.40 

1      3.030 

&00 

7,580 

1.  50 

524 

2.90 

1     r*^  •• 

4.60 

3,250    1 

9.00 

9.080 

l.iiO 

rm 

.100 

1     1 .  \m 

4.80 

3,470 

10.00 

10.600 

1.70 

Col 

3.  10 

1.74.') 

5. 00 

3.090 

11.00 

12.200 

1.80 

,          71<) 

3.  20 

1        1..S30 

5.20 

3,910 

12.00 

13.900 

l.'JO 

790 

3.  .10 

'       1.920 

.5.40 

4.150 

2.00 

s<>3 

3.40 

2.010 

1 

.5.  (K) 

'       4..^90 

1 

Note.  -Tiip  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  22di!vhi 
measun'inents  niado  during  1903-1(0).  It  is  fairly  well  definccj  between  gage  heights  0.9  foot  and  2-5  i 
The  table  beyond  thes«'  liinits  is  ba«ed  on  1  mea.su renient  at  7:8  and  1  at  10.8  feet,  the  latter  being  wc 
puted  by  the  use  of  low-water  soundings.  Below  0.9  foot  the  curve  is  unsatisfactory,  prol>abiy  of 
to  the  InOuetwe  ot  the  dam  below,  as  at  Vovf  stages  U\<^  v;«L\«t  mei^'  1>iM\mIow  the  creat. 
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Monthly  dMiarge  of  Mahoning  River  at  Youngstowny  Ohio,  for  1906. 

(DralnAgB  area,  K8  square  miles.] 


/inuary.. 
Fcbnury. 
Ihirh.... 
U 


r 


mw 

nlj  1-23. 


M<mth. 


I .. 


Discharge  in  second-feet. 


Maxlmuxn.'  Minimum,  i    Mean. 


I 


4,330 

1,370 

13.100 

4.330 

2,560 

244 

4d4 


'               270 

1.1?0 

1.17 

113 

463 

.483 

400 

2,.v;o 

2.67 

2W 

i,aw) 

1. 13 

113 

552 

..'>7« 

113 

1«7 

.174 

113 

228 

.2:« 

Hun-olT. 

.*>ec.-ft.  per    Dt'pth  in 
sq.  mile.    '    inches. 


1.35 
.50 
.3.08 
1.2K 
.fft 
.19 
.20 


Note.-  Values  are  rated  as  follows:  January  to  May,  good:  Juno  to  July.  fair. 


MU8KIXGITM  RIVER  DRAINAiiK  HA8IX. 


DK8CRIPTION    OF   BASIN. 

Muskingum  River  is  formed  by  the  junction  of  Walhonding  ami 
Puscarawas  rivers  in  the  east-central  part  of  Ohio,  flows  southward, 
aid  enters  Ohio  River  at  Marietta,  Ohio.  The  river  is  navio^able 
)elow  Zanesville,  and  the  dams  which  were  built  as  an  aid  to  navi^a- 
ion  are  used  for  water  power.  There  are  gjood  reservoir  sites  on 
ome  of  the  tributaries,  and  these  could  be  used  for  storing  water  to 
ugment  the  low-water  flow.  The  records  of  the  stations  in  this 
•asin  are  of  value  accordingly. 

MUSKINGUM    RIVER   AT   ZANESVILLE,    OHIO. 

This  station  was  established  March  11,  1905.  It  is  located  at  the 
ixth  Street  Bridge,  Zanesville,  Ohio,  1,000  feet  al)ove  the  lowest 
Hk  which  is  maintained  by  the  War  Department,  which  furnishes 
be  gage  heights.  It  is  about  3,000  feet  below  a  dam  and  about  the 
Mne  distance  below  the  entrance  of  Licking  River,  wliich  also  has  a 
am  near  its  mouth.  The  conditions  at  this  station  aiui  the  bench 
larks  are  described  in  Water-Supply  Paper  No.  109.  })ag(»  50. 

l>itrhargf  measurements  of  Muskirujum  liivcr  at  Zamsiilh ,  Ohio,  i)i  H'O.'i  and  I'.tOfi. 


I>at(>. 


,      1905. 

archil 

^rcliie..... 

Aicli  It 

f»y2L 

one  13 

aly9 

iigust28 

rtoberSO... 
ovember  14. 


1906. 
bniary  12  a. 

ipdi5 

•ril9 

fM 

ic6 


ITydrographer. 


Width. 


R.  W.  Pratt... 

do. 

E.  C.  Murphy. 
M.  S.  Brennan. 
S.  K.  Clapp... 

do 

R.  W.  Pratt.. 

do 

do 


hf 


ft. 
rM 
r»in 
r<oi 

472 

4S9 


47.'> 
40.') 


Brennan  and  Krii^sman. 

£.  F.  Krlegsman 

....do. 

do. 


Murphy  and  Kriegsman . 


4m 

41.) 
4U3 
485 
48/ 


Ar»'u  of 

iH'iglit. 

Dis 

si-i'tioii.  , 

('hMrp»\ 

Sq.  ft.     , 

Ffrt. 

Sfc.-ff. 

0,270  ' 

i»i  v. 

2.-»,.S<H) 

2.840  . 

%  7.') 

(.,410 

•2  MA) 

<».  H3 

\\,m) 

'2,{m  , 

10.  :a) 

H.42() 

4,«i.sO 

i:<.2(i 

17.400 

2,470 

9.  20 

'y,mO 

2.2X) 

S.  70 

3.t>40 

2,1.H0  , 

8.  «i0 

2,930 

2,2«) 

8. 7r, 

3..'J00 

1.810  ' 

H.  3.'i 

2.. 310 

.3.430 

11.92 

12.900 

.V340 

11.00 

9.080 

i.6«o  ; 

8.20 

2,350 

2,000  1 

7.«i 

I          1J20 

«Io0  Along  Bhon§  at  time  of  this  meaBuxemont. 


SUBTACE   WATEB   S1JPFLT   IN   1906. 
DaUg  gage  height,  tn/eei,  of  Mutkingvm  River  at  ZanetvilU.  Ohio,  for  1906. 


If»r-    Juno.  I  July. 


Aug.  I  S. 


:::,  SI 


R3  1... 


Note.  -  Flow  Hlittlitlf  iiflwUxl  liy  Ice  conilltloni  il 

Rating  table  for  Xutkinguni  Riivr  at  Zanetville,  Ohio,  for  19t)a  and  1906. 


a,. 

nil. 

fi.„ 

Kif 

iu^Xt- 

I)lB- 

b.'ight.  1  '-luinif. 

clwrgi... 

height. 

cbaPK^. 

cU«rg^. 

F<». 

Tift 

r«;. 

"«S^ 

Ffrt, 

Y,^n- 

Ffil.        Sre.-ft.  ' 

■s 

S!S  i  » 

™ 

I»'I5' 

"i-n 

•" 

j!w 

ia«i 

»« 

a 

21(10        .J.iiOl" 

mrsKiiraxTM  biveb  drainaoe  basik. 
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kkf  dim^ar^  cf  MuMngwn  River  at  Zanesville,  Ohio,  for  1905  and  1906. 

(Dmtawge  Mnft,  ft^ao  iqiuire  miles.] 


Minimum. 

Mean. 

2,790 

5,2fiO 

2,370 

11,200 

3,220 

9,780 

.1,980 

3,480 

1,370 

4..')60 

1,370 

4.280 

1,9C0 

4.300 

2,370 
3.440 

4.280 
10.  MV) 

I         DiachArgo  in  socond-feet. 

Month.  I 

!  Maximum. 

I 

1905.  I 

11,500 

40,200 

25,500 

6,000 

:  21,300 

I 

1900.  I 

I 

I 

j 

iar A5, 400 


Run-off. 


Sw.-ft.per   Depth  in 
Hq.  mile.   '   inches. 


0.902 


0.74 


11,900 

1,370 

14,300 

1,9C0 

15,800 

2,370 

32,600 

3,440 

21,500 

4,380 

6,030 

2,370 

65.400 

3,670 

52,600 

3.900 

5,360 

1,560 

3.440 

1,180 

5,360 

1,560 

8,070 

1,370 

3.670 

1,1W 

5,570 

2,680 

21.700 

2,160 

23,800 

3,220 

11,200 

1.92 

2.21 

9,780 

1.68    1 

1.87 

3,480 

.597  , 

.69 

4.560 

.782 

.90 

4.280 

.734  I 

.82 

4.300 

.738  , 

.85 

4.280 

.734  , 

.82 

10,800 

1.8.5    ' 

2. 13 

9,590 

1 
1.64 

1.89 

3,710 

.&%  1 

.66 

14,300 

2.46 

2.82 

12.100 

2.08 

2.32 

2,9W 

.613 

.59 

1.980 

.340  1 

.38 

2,720 

.467  ' 

.64 

4,380 

.751 

.87 

1,920 

.329 

.37 

3,760 

.646 

.74 

5,270 

.904 

1.01 

10,<iOO 

1.82 

2.10 

1,180 


6,110 


LCX") 


14.29 


)r  February,  1906,  probablv  somewhat  in  exceas  of  the  true  values,  since  no  corrwtion  was 
selTect  of  ice  conditions.    The  measurement  n.ade  February  12,  ]90<i.  indicatod  that  on  that 
'  was  10  per  cent  lesii  than  the  flow  as  given  by  the  open-channel  rating. 
aluea  for  1906  and  1906  are  excellent,  except  those  for  February,  1906,  wliieb  is  good. 

LICKING   RIVER   AT   PLEASANT   VALLEY,  OHIO. 

itation  was  established  November  14,  1902,  and  was  discon- 
Tuly  21,  1906.  It  is  located  at  the  highway  bridge  300  feet 
'  the  railroad  station  at  Pleasant  Valley,  Ohio,  and  9  miles 
st  of  Zanesville,  Ohio.  The  conditions  at  this  station  and 
;h  marks  are  described  in  Water-Supply  Paper  No.  169,  page 
•e  are  given  also  references  to  publications  that  contain  data 
ious  years.  The  records  at  th's  point  are  especially  valuable 
Ijicking  River  is  a  source  of  possible  water  supply  for 
le. 

ff  measurements  of  lArkijuj  Rirrr  at  I'hasan*   Vallnj.  Ohio,  in  lUth't  ami  lUOt]. 


Hydrograpljor. 


Width. 


R.  W.Pratt.. 

do 

do 

M.  S.  Brennan . 
8.  K.  Clapp... 

do 

R.  W.  Pratt.. 

do 

do 


E.  F.  Kriflgtman 


1 

Feet. 

Sq.  ft. 

<tt 

499 

122 

647 

80 

355 

79 

337 

80 

317 

70 

255 

65 

242 

67 

241 

60 

284 

79 

405 

97 

403 

Areu  of  i     <Japr 
stvticm.  I    heiglit. 


Feet. 
1.70 
6.00 
3.13 
2.86 
2.40 
1.92 
1.58 
2.33 
2.32 


4.05 
8.68 


I)is- 
thurire. 

Sec.-ft. 
1.340 
1,730 
447 
502 
391 
347 
114 
241 
318 


005 
010 
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.SUBFACE   WATEB  SUPPLY  IN   1906. 


Daily  gage  heighi^  infect,  of  Licking  River  at  Pleasant  Valley,  Ohio,  for  19(h^ 


1. 

2. 
3. 
4. 

5. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


26. 
27. 
28. 
29. 
30. 
31. 


Day. 


r  Jan. 


2.8 
2.5 
2.6 
10.8 
8.8 

6.7 
4.9 
4.0 
3.6 
3.3 

3.1 
2.8 
2.6 
2.9 
4.4 

8.8 
6.9 
5.0 
4.4 
3.9 

3.7 
3.5 
3.6 
3.4 
3.1 

2.9 
2.8 
2.7 
2.7 
2.G 
2.C 


Feb. 


2.6 
2.6 
2.5 
2.5 
2.5 

3.3 
2.7 
2.6 
2.6 
2.6 


2.4 
2.3 
2.3 

2.2 
3.8 
3.3 
3.1 
3.0 

2.9 
2.9 
2.6 


"1 


Mar.   I    Apr. 


2.3 
2.3 
2.5 
6.5 
4.6 

3.4 
3.2 
3.1 
3.1 
3.0 

2.9 
2.8 
2.7 
2.7 
2.6 

2.6 
2.5 
2.6 
2.7 
2.5 


I 


2.8 
10.3 
16.0 
10.2 

7.8 
10.  K 


0.0 
6.8 
5.2 
4.6 
4.1 

4.5 
4.2 
3.8 
3.6 

3.8 

3.7 
3.4 
3.2 
3.1 
4.1 

3.8 
3.4 
3.1 
3.0 
2.9 


8 
1 


2.8 
2.7 
2.6 


May 


2.3 
2.2 
2.2 
2.\ 
2.1 

2.1 
2.1 
2.1 
2.1 
2.0 


NuTF..  -lec  conditions  Pcbniary  5  to  20;  ice  attaiiied  a  thickness  of  about  0.5  foot. 
Ratituf  tablfs  for  Licking  River  at  Pleasant  Valley,  Ohio. 
JANUARY  1.  19a'>.  TO  MAY  12,  1906.« 


2..'» 
2.5 
2.7 
2.6 
2.5 

2.4 
2.3 
2.3 
2.6 
2.4 


June. 


2.1 
2.6 
2.3 
2.1 
2.0 


I 


I 


3.0 

2.8 

2.0 

3.6 

2.7 

2.0 

3.1 

2.6 

1.9 

2.7 

2.6 

1.9 

2.8 

2.5 

1.9 

1.8 

1.8 

l.S 

1.9' 

1.9 

l.H 

2.4  I 
*»  o 

2.3 
•>  o 

•>  ■^ 

2.1 
2.3 
2.1 
1.9 


. 

1.0 

1.9   .. 

1.9 

1.8   .. 

2.3 

."».9   .. 

2.6 

3.1    .. 

2.} 

2.4   .. 

'*..'*. 

Gagit 
height. 

Feet. 
1.40 
1.50 

i.ro 

1.70 
1.80 
1.90 
2.00 
2.  10 


I 


Dis- 
charge. 

Sec.-ft. 

54 

(16 

Kl 

99 

120 

143 

170 

200 


I 


Gage  Dis- 

height.      charge. 


Feet. 
2.20 
2.30 
2.40 
2.50 

'im 

270 
2.80 


Sec.-ft. 
230 

2m 

2iK) 
320 
350 
390 
4:10 


Gagr!!     I      Dis-     I'     Gage 
height.  I  charg(\    |  height. 


Dis- 
charge. 


Feet.     I   Sec.-ft.   1       Feet.     '    Ser.-ft. 


2.90 

aoo 

a  10 
a20 
a30 
3.40 
,150 


470 
510 
550 
590 
630 
070 
710 


3.60 
3.70 
a80 
a90 
4.00 
420 
4.40 


7t» 
810 
8ri0 
910 
9(J0 
1.080 
1.200 


«  This  table  is  applicable  oniy  for  o|>en-channei  e<inditions.    It  Is  based  on  discharge  meanim 
ade  during  19(M  and  IOOTk     It  isnot  weJ!  defim»<l.     \'  -     -  .. 


ma 

should  l>e  used. 


.Vbovo  gage  height  4.4  feet  the  following  rating 


M.VY  la.  1905,  TO  Jl'LY  21.  190(i.a 


1.40 

HO 

2.30 

310 

;i2o   ! 

040 

4.20 

1.110 

1.50 

100 

2.40 

340 

.H.3() 

am 

440 

1,210 

1.00    1 

120 

2.50 

370 

:i40 

720 

4(K) 

1.320 

1.70 

140 

2.W) 

400 

:i'n)   , 

760 

,        480 

1,440 

1.80 

l(i5 

2.70 

440 

atio   1 

810 

'        SlOO 

1.560 

1.90    1 

190 

2.80    ' 

480 

3. 70 

800    i 

,        5.20 
'        5.40 

1.700 

2.00    ' 

220    , 

2.90 

.V20 

3.  so 

910    ' 

1.840 

2.10 

250    ' 

3.00 

rm 

3.90 

960 

2.20 

280    , 

3.10 

m) 

4.00 

1 

1.010 

1 

I 

a  This  table  is  applicable  only  for  open-channel  condilion.*?.  It  is  based  on  discharge  measure 
made  during  1905.  Above  gage  height  5.0  fi-et  the  rating  curve  is  a  tangent,  the  difference  being 
tvnth.    .\n  detemiinations  of  <ii8charge  baM>d  on  this  and  the  preceding  rating  table  are  subject  t* 

eiTora  over  periods  varying  from  a  tew  day»  Xo  aevexaY  niou\\i&.   i:\ii%\&  ^v:a  X^^kxaA^iu  In  coodit 

How  during  00th  high  analow  stages. 
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U/dUchargf  of  Licking  River  at  Pleasant  Valley,  Ohio.fw  1905  and  1906. 

[Drainage  area.  CSO  square  milett.] 


Month. 


ims. 


1900. 


Dliichargp  in  iiecond-feet. 


Maximum. 


Minimum.      Mean 


Run-off. 

8oc.-ft.  per    Depth  in 
sq.  mile.        inches. 


1,440 

50 

:«)8 

0.529 

O.fil 

2,400 

50 

482 

.(i93 

.72 

5,410 

.120 

1,200 

1.72 

1.98 

1,910 

170 

370 

.5:V2 

.59 

5,550 

170 

987 

1.42 

l.t>4 

2,540 

1(V5 

595 

.855 

.95 

730 

80 

IfiS 

.241 

.•28 

2,890 

80 

357 

.513 

.59 

1,770 

80 

285 

.409 

.44) 

3,800 

120 

two 

.»)2 

.W 

2,330 

190 

549 

.789 

.88 

5,200 

310 
50 

1,030 

1.47 

1.70 

5,550 

580 

.83r> 

11.  .'{9 

5,f.20 

370 

1,210 

910 

200 

34H 

9,260 

310 

1,440 

4,360 

370 

931 

440 

190 

289 

2,190 

IM 

317 

760 

165 

290 

1.74 
.500 
2.07' 
1.34 
.415 
.455 
.417 


2.  01 
.52 
2.39 
1.50 
.48 
.51 
.  33 


o  Ice  conditions  Januar>'  4-Marrh  2.  1905. 

ues  for  1905  and  1906  have  been  corrected  for  ice  comlitinns  during  froztMi  p(>riodM.  Values 
906  are  tair.  For  relatively  short  periods  the  values  an«  frequently  only  approximate 
i^ng  conditions  of  flow. 


KANAWHA   lirrER   DRAINAGK   BASIN. 


DESCRIPTION   OF   BASIN. 

ha  River,  which  rises  in  Watauga,  Ashe,  and  Alleghany 
N.  C,  flows  northwestward  through  Virginia  and  West  Vir- 
.  joins  Ohio  River  at  Point  Pleasant,  W.  Va.  In  its  upper 
is  known  as  New  River.  The  headwaters  lie  in  the  Appala- 
mntains,  among  the  high  ridges  which  form  the  divides 
t,he  drainage  basin  of  this  river  and  Yadkin  River  on  the  east 
ton  River  on  the  west.  The  upper  tributaries  drain  narrow 
f  the  mountainous  region  of  North  Carolina,  and  their  slop(\s 
•ally  steep  and  their  beds  rough.  The  main  river  cuts  the 
f  Front  just  below  Pearisburg,  Va. ;  th(Mice  the  river's  course 
h  a  narrow  valley  of  West  Virginia  over  a  rough  bed  with 
Is  and  rapids.  The  basin  is  as  beautiful  and  picturesque  as 
le  eastern  part  of  the  United  States.  The  country  on  its 
urses,  through  which  the  Chesapeake  and  Ohio  Railway 
noted  for  its  scenic  beauty.  Below  the  junction  with  the 
le  river  is  known  as  the  Kanawha. 

dncipal  tributaries  of  New  River  are  Little  River,  which 
lear  Radford,  Va.,  and  Greenbrier  River,  which  rises  in  the 
art  of  West  Virginia  and  joins  New  River  at  Hinton,  W.  Va. 
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SURFACE   WATER   SUPPLY   IN   1906. 


NEW   RIVER   AT   RADFORD,    VA. 

This  station  was  established  August  1,  1898,  and  was  discontinue 
July  15,  1906.  It  is  located  at  the  highway  bridge  near  the  Norfol 
and  Western  Railway  station.  The  conditions  at  this  station  and  tl 
bench  marks  are  described  in  Water-Supply  Paper  No.  169,  page  5 
where  are  given  also  references  to  publications  that  contain  da 
for  previous  years.  The  length  of  the  chain  is  now  86.95  feet.  T 
following  discharge  measurement  was  made  Jiine  11,  1906: 

Width.  568  f(*et;  area,  1,690  PC|iiaro  feet;  gage  height,  3.6  feet;   diM-harge,  I,! 
second-ftH't. 

Ikiily  gage  height  j  in  feet, 'o/  New  River  at  Radfordy  Va.,for  1906. 


Pay. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


11. 
12. 
13. 

n. 


10. 
17, 
1«. 
1«. 
20. 


21. 
22. 
23. 
21. 
25. 


2fJ. 
27. 
28. 
2^). 

;«. 

31. 


Jan. 

Feb. 

i 

4.0 

5.1 

3.0 

4.0 

4.1 

4.0 

6.0 

4.5 

6.1 

4.3 

6.7 

4.7 

6.4 

4.5 

4.5 

4.3 

4.3 

4.4 

4.2 

4.3 

3.7 

4.2 

3.6 

4.2 

4.3 

3.8 

4.0 

3.7 

4.7 

3.8 

4.8 

3.7 

4.7 

3.7 

4.5 

3.8 

4.5 

3.7 

4.2 

4.0 

4.2 

4.1 

4.2 

3.0 

8.2 

4.2 

10.3 

4.3 

7.1 

4.1 

6.6 

4.0 

5.9 

i.l 

6.0 

4.0 

.•i.5 

.'i.4 

Mar. 


.».2 


Apr. 


4.0 
4.1 
4.2 
4.8 
4.0 

4.7 
4.4 

4.5 
4.3 
4.2 

4.1 
4.0 
4.1 
4.2 
4.2 

5.4 
5.6 
4.7 
4.4 
4.5 

5.0 
4.4 
4.5 
4.4 
4.4 

4.4 
4.4 
4.8 
4.7 
4.4 
6.8 


6.2 
5.3 
4.0 
4.7 
4.4 

4.1 
4.1 
4.4 
4.3 
4.4 

4.3 
4.3 
4.3 
4.1 
4.2 

4.3 
5.2 
4.8 
4.6 
4.4 

4.3 
4.2 
4.1 
4.0 

4.1 

3.7 
3.0 
3.8 
3.8 
3.8 


Hay.      June. 


3.0 
3.9 
3.8 
4.2 
4.1 


Jill 


3.9 
3.7 
3.7 
3.8 
3.7 

3.7 
3.8 
3.7 
.3.7 
3.8 


I 


3. 
3.7 

4.0 
3.9 
3.9 

3.8 


I 


3.7 
3.7 
3.8 
3.7 
3.7 


4.5 

3.8 

4.6 

3.7 

4.3 

3.7 

4.3 

3.8 

4.1 

3.7 

4.0 

3.6 

4.0 

3.6 

4.0 

3.9 

3.8 

5. 85 

3.8 

6.0 

5.2 
.S.O 
4.9 
4.8 
4.6 

4.9 
1.3 
4.0 
4.0 
4.0 

3..S 
3.8 

3.8 
3.8 
3.7 


Note.  -  Dlwhnrgo  not  alToetetl  by  ice  conditions  during  1906. 


KANAWHA   RIVEB   DRAINAGE   BASIN. 
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Rating  table  for  New  River  at  Radford,  Fa.,  for  1898  to  1906. 


bpight. 

Di»- 
chaige.  ' 

8ec.-ft. 

Oagci 
height. 

Dis-     ' 
charge. 

Sec.-n. 
6.380 

1     Gage 
height. 

1 

Feet. 

DIs- 
chaii^. 

1        "~  '    , 
,  Sec.-ft. 

Gagn 
height. 

1      Fret. 

DiB- 
1  charge. 

Ftrt. 

Feet. 

Sec.-ft. 

aeo 

2.160  ; 

490 

&20 

1     11.610 

8.00 

19.920 

170 

2.430    ' 

5.00 

6,770 

aso 

,     12.040 

1        8.20 

30.990 

aso 

2,710 

5l10 

7,160 

&40 

!     12.470 

8.40 

22.100 

a9o 

3.000 

&20 

7,550 

1      aso 

I     12.900 

R60 

23,250 

100 

3,290 

&30 

7,940 

aoo 

'     13.340 

;        a80 

24,440 

4  10 

3,500    ' 

5i40 

8.340 

a  70 

1     13.780 

1        0.00 

25.  (iSO 

4.20 

3,900 

5i50 

8,740 

aw 

'     14.230 

■        9.20 

2f>.870 

4.30 

4,220    , 

5.60 

9.140 

a90 

14.680    ' 

1        9.40 

28.1(J0 

4.40 

4.«0    ; 

&70 

9,540 

1        7.00 

<     15. 130 

9.  m 

29.:mo 

4.  .50 

4.900    ' 

5i80 

9,950 

7.20 

16.030 

1        9. 80 

30.580 

4.W 

5.280 

5.90 

10.360 

i        7.40 

1     Ki.&W 

la  00 

31,820 

4.70 

s.aio   : 

aoo 

10.770 

'        7.60 

17.900 

,     ia3o 

3;*.720 

480 

6.000 

i 

&10 

11.190 

1        7.80 

1     18.890 

i 

TE.— The  above  table  is  aprtllo-ahle  only  for  open-channel  conditions.  It  is  bastMl  on  7  dischiirge 
urementjt  made  .lune  27.  IflOO,  August  8, 1901,  and  in  1004-5.  It  is  well  definwJ  between  giiee  heights 
tand  7.5  feet.  A1>ove  gage  height  7.5  feet  the  rating  table  is  based  <m  the  extension  of  the  area 
trdncity  curves  an<l  is  only  approximate. 

Monthly  discharge  of  New  River  at  Radford,  Va.,for  1906. 
(Drainage  area,  2.720  square  miles.] 


Month. 


ary. 
uary 
'h,.. 


iTE.  -Values  for  1906  are  excellent- 


Maximum. 


33,700 
7,160 

14,200 

11.600 
5.260 

10,800 
2,710 


ge-  III  MitJiH 

l-IWl. 

Minimum. 

1 
Mean. 

2.160 

8,070 

2,430 

3.i»30 

3,290 

5.230 

2.430 

4.550 

2.430 

3,100 

2.160 

3.970 

2,160 

2.310 

Run-off. 


S«'.-ft.  per    Depth  in 


■««'.-ri.  pe 
s(|.  mile. 


I    s<i.  mile.       inches. 


2.97 
1.44 
1.92 
1.67 
1.14 
1.46 
.849 


3.42 
1.50 
2.21 
1.86 
1.31 
l.r>3 
.47 


I 


(mEENBRIER    RIVER    AT    AU)ERSON,    W.    VA. 

The  gaging  station  was  established  August  1,  1895,  and  was  dis- 
itinued  July  15,  1906.  It  is  located  at  the  highway  bridge  one-half 
le  above  the  mouth  of  Muddy  Creek,  in  tlie  village  of  Alderson, 
.  Va.,  21  miles  above  Hinton.  The  conditions  at  this  station  and 
5  bench  marks  are  described  in  Water-Supply  Paper  No.  160,  page 
,  where  are  given  also  references  to  publications  that  contain  data 
r  previous  years. 


48  Sl'BFACE   WATEB   SUPPLY   IN   1906. 

The  following  di8cbaif:e  measurement  waa  made  June  13,  IM* 
^Vi(ltll,3:!5f(■<'1:  orra. -tTSmiuan-refl:  Ku^heighl.  2..'tOfi-er:  dlwIiBt^,  fi02im' 
Ft-et. 

iJailg  gage  heighl,  inferl,  <if  llrfenbrier  Rirrr  at  Aldtnon.  H'.    Va../or  Itiofi, 


.  Apr.  ■I*)'.  June-!, 


Jan. '  Trb.   Uar.   Apr.  1 


.  l.S 


I.J     J.3 


5.1 


3. it     ' 


.  a.S      2.9t  4.g  l.S  3.U 

.  4.B      1.8  3.11  S.S  3.3 

.  3.9      I.U  3.3  S.!  .VZ 

.  3.$      X.45  3.1  4.0  3.1 

.  J.3      2.4  3.0S  1.S  3.1 

.  3.05     1.4S  3.0  3.1  3.1 

.  2.tB  ,  1.4  l.K  4.S  3.0    : 

.  3.0      1.3S  l.fi  4.1  St 

.  3.ft      1.3  1.53  3.7  3.7 

.  4.1       1.3  2.6  3.4  l.S 

.  4.1       1.3  4.9  5.32  2.5 

3.W:  1.3    :  ;.l  5.4    ,  l.S 


.  2.1       5.5    '  4.« 


.  3.15  I.I5  4.2  .  3.1  1.7 
.  3.0  i  1.25  4.0  .  3.1  I  I.T 
.,  0.3      1.B6     4.1     i  3.05  I  I.U. 


.5.5    >1.0      4.0    .  2.g 


Haling  labU/ar  OrtfTtbrier  Kiirr  al  Aldrrtim,  W.  Va.,forl9<>5  and  I^On. 

.C.ae-'  Dl»-  Gur  Dii-  Gur     I      ni«- 

I  hrlghl.  I  clurg*.       hel^rhi       ctMrg*.       Iwlgot.      Pharge.  :    heighl.  1  rhaigf. 

Ftft.        Str.-n.    i      Fftl.     I  Sfr.-n.   , 
1.00  5,505  6.30        12.415 

4.J0  5.851  7.00        13.140 


500  B.412    I        3.10    I 


Monlhin  <fui*ariic  of  Orctiiliritr  Kiiir  al  AMerton.  If.  Va../or  lfi'ni. 
lUninagi-  :>r™,  UVI)  •qtiurr  mllM.J 

Dlafhurgpin  wcond-liTt.         ,  nun^ill 

Msjiiniiim.  Mlnlmuin.      Mcjn.    ■  ^■"^;|^''  "J 


5,110  . 


[■1  (or  IWHiaw  iirolwlily  eneellmt. 


SURFACE    WATER   SUPPLY    IN   190tJ. 


49 


SCIOTO  RIVER  DRAINAGE  BAHIN. 


DESCRIPTION  OF  BASIN. 

•  River  rises  in  the  eastern  part  of  Auglaize  County,  Ohio, 
stward  for  about  40  miles  and  then  almost  due  south,  eiiter- 
Ohio  at  Portsmouth.  Below  Columbus,  where  it  is  joined  by 
itangy,  it  is  one  of  the  largest  and  most  important  streams  in 
:-e.  The  United  States  Geological  Survey  maintains  stations 
Scioto  and  Olentangy  rivers  at  Columbus  for  tli(»  purpose  of 
2^  the  water  supply  and  sewage  disposal  of  that  city.  The 
a  considerable  fall  and  flows  through  a  hilly  basin,  forming 
IS  good  locations  for  water-power  developments. 

SCIOTO  RIVER  NEAR  COLUMBUS,  OHIO. 

tation  was  originally  established  for  the  Ohio  State  ])oard  of 
to  obtain  data  for  the  water-supply  and  s(»wage-disp()sal 
s  of  Columbus.  It  was  located  on  the  Grand  View  Avenue 
3  miles  northwest  of  Columbus  post-office,  and  was  r(H\stab- 
n  the  same  bridge  for  the  United  States  Geological  Surv(»v  on 
►er  21,  1903.  The  station  was  disctmtinued  July  21,  19()(). 
ditions  at  this  station  and  the  bench  marks  are  described  in 
►apply  Paper  No.  169,  page  60,  where  are  given  also  refer- 
publications  that  contain  data  for  previous  years. 

nly  gage  height^  in/cety  of  Scioto  Rirer  near  Columbus,  Ohio,  for  lU(Hi. 


Day. 


Jan. 

Fel).    , 

Mur. 

Apr. 
16.7 

10.6 

10.41  , 

10.08 

10.6 

9.96  i 

11.7 

K^i.-W 

10.5 

10.06  , 

11.8 

14.7 

12.75 

10.06  ! 

JO  •> 

13.6 

13.3 

9.99  , 

11.7 

12.7 

1L>.61 

9.9 

10.7 

11.48 

12.3 

9.  W 

10.73 

n.75 

11.5 

10.02 

10.  .-,3 

11.7     , 

11.1 

9.0     , 

10. 72 

11.6     ' 

10.5 

9..S      : 

10.77 

11. 4S 

10.49 

9.72 

H».75 

11.22  1 

10.6 

9. 73 

10.55 

11.  (>9  , 

10.  ;w 

9. 73 

10.5     i 

10.  S<)  1 

10.13 

9.  OX 

10.  15 

10.7 

1).J<4 

9.  W 

10.32 

12.12 

12.0 

9.7S  , 

10.3 

11.8 

13. » 

9.S2 

10.2*>  , 

11.48 

12.50 

9.9 

10.2*) 

10.02 

12.2.5 

9.  S2 

10.41   i 

1().7'> 

1 1 .  -10 

9.9 

9.91 

1 

10.7 

11.  I 

9.54  1 

10.  a-,  1 

10.32 

II. 7 

10.  (H>  , 

10.25 

10.  IS 

12. 7S 

10.3     , 

10.0<) 

10.3 

12.57 

10.7     1 

10.2.-*  , 

10.1 

ll.<i,5 

10.0 

1 

10.31   1 

10.19 

11.0 

10.  S6  ' 

10.01 

10.27 

10.0 

10.7     ! 

21.1 

10.51 

10.76 

10. 3 

2C».3<> 

11.26 

10.76 

1 

17.37  i 

10.9 

10.53 

1 

18.5     , 

10.56 

10.5 

18.2 

May 


Juno.      Juiv, 


10.4  9,63  ,        9.3 
10.3  10.1  9.31 
10.15  9.8  9.25 
10.06  I  10.45  9.2 

10.05  9.  .'.3  9.7 

lO.irj  ,  9.45  '        9.52 

9.1*9  '  9.15  12.3 

9.9  9.1  10.98 

9.91  9.3  10.72 

9..S     I  10.2  10.19 

9.7  10.0  10.  .VJ 

9.7     '  9.7  9.1KI 

9.  (".9  9.6  9.52 

9. 7  9. 6  9. 6 

9.7  9.16  9..-,:; 

9. 72  9.  I  9. 6 

9.7  9.3r  9.:.  J 

'.•.♦1  9.1  9.5 

9.59  9.35  9..',  I 

9.55  9.S9  9.  IS 

9.5  9.77  9.  Hi 

9.  IS  9.5"        

9.9S  9.r. 

9.7  9.71     

!».5  9.S2        

9.5  9.  S      

9.  18  9.7      

9.7     ■  9.62    

9.69  9.51    

9.7     1  9.37  ' 

9.G4  \ r 
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SURFACE   WATER   SUPPLY   IN   1906. 
Rating  labkjor  Scioto  Ritcr  near  Columitu*.  Ohio,  for  1904  to  1906. 


».  [ 

clurfn-. 

heSlbl. 

Jt, 

a 

Vl\f 

uw. 

F'tl      ' 

Stc-fl 

Fftl 

Fftl 

Stc.-fl. 

frrt 

O.M 

J'K 

IS 

,o..o 

m 

i.aio 

13.KI 

J,KS 

dehned  be  to 


rvnllitlDne.  It  1>  bunl  on 
II  Ea«n  heights  9  trrt  and  1; 
e(  (»«e  height. 

Monthly  diteharge  of  Sciolo  Rirer  ntar  Cotumbu*,  Ohio,  for  1906. 

IDrftlnag.-  srea,  1,0M  tqiun  idIIfb.] 


J,.u,-y 

2,8» 

W3 
139 

113 

SI 

.,»n 

' 

flo«'m  19«^,  a' 


M™-   ;*'^."miir''  ' 


icciiracy  ia  di-i>«idMil  oi 
m  msdelnigos.    Thcra. 


OLEXTANOY    RIVER    NEAR    COLUMBUS,  OHIO. 

This  station  was  established  October  7,  1903,  in  connection  with  llif 
water-supply  and  sewage-disposal  investigations  of  the  citj'  of 
("olumbus,  Ohio.  It  is  located  4  miles  north  of  the  Columbus  post- 
office  and  one-fourth  mile  west  of  North  High  street,  at  the  Dodriii}^ 
Street  Bridge.  This  station  was  discontinued  July  23,  1906.  Thf 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supplj'  Paper  No.  169,  page  64,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Gage  heights  for  1906  are  coiisiHered  very  unrehable  and  hencf  hi? 
not  published.  The  following  discharge  measurements  were  matlf 
during  HK)6: 


iinls  of  Ohnlamji)  Rirer  n 
[[.vdrnfrraphor. 


r  folumhtin.  Ohio,  in  1906. 


Kebnierv  ill 
March  4... 


c*  «mT,<;l^X^'^U^w&4«Xh.    Gtgf  bf i^^ 


SURFACE    WATER   SUPPLY    IN   1906.  51 

lilTTIiE  MIAMI  RIVKR  DRAIXAGK  BASIN. 

•  DESCRIPTION   OF   BASIN. 

it  tie  Miami  River  rises  in  the  southeastern  part  of  Clark  County, 
s  southwest  through  Greene  and  Warren  counties,  and  enters  Ohio 
»r  just  ahove  Cincinnati.  The  greater  part  of  the  drainage  area 
to  the  east,  as  there  is  only  a  narrow  piece  of  countrj^  between  this 
Miami  River.  The  Little  Miami  is  the  best  power  river  in  the 
e  of  Ohio,  and  the  data  colle<;ted  in  this  basin  are  of  value  in  that 
lection  and  also  in  connection  with  sewage  and  other  waste  dis- 
il  at  Springfield. 

LrTTLE    MIAMI    RIVER   AT   LOVELAND,  OHIO. 

his  station  was  established  May  19,  1906,  and  discontinued  July 
1906.  It  is  located  at  the  Main  Street  Bridge  in  Loveland,  Ohio, 
Lit  800  feet  above  the  Baltimore  and  Ohio  Railroad  bridge  in 
»r  to  furnish  data  for  water-power  estimates  and  for  study  of 
hods  of  disposing  of  waste  product^s. 

he  channel  is  practically  straight  for  900  feet  above  and  below  the 
ion  and  bends  sharply  to  the  right  about  900  feet  below.  Both 
ks  are  high  and  do  not  overflow.  The  bed  is  a  rock  ledge  covered 
1  a  thin  layer  of  sand.  The  velocity  is  medium.  Measurements 
{  be  aflFected  by  the  ruins  of  an  old  dam  about  1,300  feet  below  the 
ion. 

)ischarge  measurements  are  made  from  the  upstream  side  of  the 
►-span  highway  bridge  to  which  the  gage  is  attached.  The  initial 
Qt  for  soimdings  is  the  face  of  the  right  abutment.  A  standard 
in  gage  is  fastened  to  the  band  rail  of  the.  bridge:  length  of  chain, 
30  feet.  The  gage  was  read  by  Stewart  Williams.  The  gage  is 
>rred  to  a  standard  United  States  Geological  Survey  l)ench  mark 
bedded  in  the  top  of  the  right  abutment  of  the  upstream  side  of  thc^ 
ige,  and  stamped  "584  Colum])us  datum,"  elevation  23.19,  al)()ve 
gage  datum. 

IHsrhargc  measurements  of  Lift U  Miami  Rirtrat  LorrlatuL  Ohio,  in  1U()0. 


D.t«.     ,  ny<trog™j,h,.r.  •  wt.t.h.   ^-f,,;;'   ^;^;^^ 


I  Ff(f.  Sq.ft.  Ftrt. 

112 1  £.  F.  Kriegsman 2VM  i  1M2  4.;«) 

21 do I           2S2  {,72  3. 40 

8 1 do '27i\  Mil  .{.37 


Dis- 


Str.-ft. 

344 
324 


52 


SURFACE   WATER   SUPPLY   IN   1906. 


Daily  gage  height y  infeei,  of  Little  Miami  River  at  Lovelandj  Ohio. 


1. 

2. 

3. 

4. 

5. 

0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


May. 


Juno. 


3.32 
3.12 
2.95 
3.18 
3.4 


2.85 

2.9 

2.9 

3.35 

3.56 


;    4.6 

3.4 

3.6 

3.3 

3.28 

4.15 

!      3.12 

3.92 

1      2.95 

3.52 

3.15 

3.42 

3.05 

3.35 

3.02 

3.3 

3.12 

3.18 

>      3.28 

2.98 

3.22 

3.22 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Day. 


May.      Juho.     July. 


1 

!       3.3 

1      3.15 

3.25 

3.25 

<      3.88 

1      3.58 

■      3.45 

3.3 

1      3.28 

4.25 

'      3.52 

3.4 

'      3.42 

3.0  ill 

a.  28       u 
3.2  3.3 

,      3.12        4.1 

'      -T05  

i      3.12  

'      3.0  

'      3.32  

3.05  

1       3.  IS  

3.0S  

I      3.1.>  

2.98  


MAD   RIVER   NEAR   SPRINGFIELD,    OHIO. 

This  station  was  established  December  31,  1903,  and  discontinued 
March  31,  1906.  It  is  located  at  the  highway  bridge  4  miles  west  of 
Springfield,  Ohio,  about  500  feet  below  the  old  Red  Mill  dam.  The 
conditions  at  this  station  and  the  bench  marks  are  decribed  in  Water- 
Supply  Paper  No.  169,  page  67,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measure ments  of  Mad  River  near  Springfield,  Ohio,  in  1904  and  190S. 


Date. 


1904. 
Jiinuary  'M). ...    U.  W.  Pratt 

FebniaVy  27 do 

March  23 «!o 

April  9 do 

.lune  25 do 

Jiily  'M)a do 

August  .'iO  a do 

8epteinl)or  Z\a do 

October  ISrt do 

Novenilver  17",' do 

Dcccmbor  2»a do 


Hydrogniphcr. 


19()a. 

January  12 « . . .    R .  W.  Pratt 

Fftbniarv  27  o. . ' do 

March '23a do 

May  21) M.S.  lireiman . . 

Jime  18 Sidney  K.  Clapp. 

July  11 do 

August  24a  ...    K.  \v.  Pnitt 

August  24 do 

October  11a «io 

November  Ho do 


I'ldth. 

Area  of 
section. 

Sq.ffft.  1 

Gage 
height. 

Fefi. 

ctuiiKV- 

Feet. 

Sfc.-fi, 

55 

224  < 

6  40  ' 

-84 

tiO 

292 

6  60 

sc 

99 

701 

10.20  1 

2.Si» 

63 

337 

690 

iO) 

ti5 

239  1 

5  82  , 

:« 

82 

80  , 

5  65 

174 

97 

92" 

5  5»>  , 

13S 

96 

95 

&5f)  1 

\T, 

95 

99 

5  50 

Ui 

96 

117  , 

5  64  1 

1S< 

IdO 

939 

6.50 

117 

ir>5 

926 

6  6:^ 

55 

125 

935  , 

6  97 

730 

106 

830 

6  13 

sy, 

117 

430  > 

6.64 

M> 

n3 

350 

6.(X) 

:i4i 

111 

330 

5  92 

ry 

103 

699 

5  86 

•r»4 

HI 

321 

5.87 

2311 

105 

744 

6.18 

V>\ 

105 

i 

702, 

6.15  ' 

;«» 

IJMX). 
Martha E. 

I 


F.  Kricgsinan 


aMa<le  at  different  sections. 


115 


524  ; 


42 


l.«i 
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Daily  gage  height,  in/eetj  of  Mad  River  near  Springfield,  Ohio,  for  1906. 


Day. 


March. 


&0 
5l9 


7.7 

a7 

&5 

&3 

&2 

(k3 

&3 

6.3 

(13 

&3 

a2 

a2 

6.2 

6.1 

Day. 


March. 


17 ai 

18 a  0 

19 ao 

20 6. 0 

21 a  I 

22 «i.l 

23 (12 

24 ai 

25 a  2 

20 7.  0 

27 l.'i.O 

28 11.3 

29 y.  (» 

30 11.0 

31 10.  5 


ng  table  for  Mad  River  near  Springfield,  Ohio,  applicable  February  7  to  March  J7 
a  July  14  to  October  31  ^  1904;  January  13  to  February  3,  February  22  to  May  12, 
d  July  1  to  October  16,  1905. 


Gage 
height. 


Ff€t. 

5.20 


Dis- 
charge. 


Sec.-ft. 
35 


Gage 
height. 


Feet. 
a  10 


Dis-      I     Gage 
chargiv       hoignt. 


Sec.-fl. 
345 


5.30 

m 

6. 20 

385 

5.40 

90 

aso 

425 

5.50 

123 

!      a  40 

465 

5.60 

157    , 

aso 

505 

5.70 

192 

aeo 

550 

&80 

228 

a70 

505 

5.90 

266 

aso 

640 

&00 

305 

a90 

690 

F(ft. 
7.00 
7.20 
7.  <0 
7.(i0 
7.80 
8.00 
a20 
8.40 
8.60 


Di.H- 
charge. 


Sf 


eft. 

7<0 

H40 

940 

,0<0 

,145 

,255 

.365 

.475 

.590 


(fUgC 

height. 

Fret. 

\).  (X) 
10.00 
11.00 
12.00 
13.00 
14.00 
15.00 


Di.s- 
chargo. 

Sec.-ft. 
1.710 
I.S.T0 
2.440 
3,090 
3.790 
4,515 
5,2(^ 
6.015 


in.— The  above  table  la  applicable  only  for  open-channel  conditions.  It  is  ])a.sc{l  on  di.scharge 
mrements  made  during  1904  and  1905.  It  i.s  basra  on  an  ayerage  curve,  and  is  apT)li(Hl  directly  over 
leriods  indicated  above.  During  periods  whpn  discharge  ineasiirementH  do  not  plot  fairly  close 
lecorve  it  has  been  used  as  a  basis  for  determining  the  daily  discharge  by  the  indiri-ct  method  fc«r 
log  conditions  of  flow.    Below  gage  height  5.4  feet  the  curve  is  only  approximate. 
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SUBFAGE   WATEB   SUPPlV   IN   1906. 


Discharge  mea»wremeni$  of  Miami  River  at  DayUm,  Ohio,  in  1905  and  1906. 


Date. 


1905. 
March  18..... 

May  19 

June  17 

July  11 

August  25 

OctoNT  12. . . 
November  18. 

1906. 

March  a 

April  6 

April  11 

Juiie4 


Hydrographer. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2(i. 
27. 
28. 
29. 
30. 
31. 


K.  W.  Pratt 

M.  8.  Brennan... 
Sidney  K.  Clapp 

do 

R.  W.  Pratt 

do 

do 


Width. 


I 


E.  F.  Kriegsman 

....do 

do 

Murphy  and  Kriegsman. 


Feet. 
406 
443 
373 
350 
382 
377 
385 


377 
348 
382 
219 


Arpaof 
section. 


Sq.ft. 
1,600 
1,880 
1.000 
807 
1.630 
1,260 
1,200 


1,540 
1,880 
1,550 
1,600 


Gsfie    '     Dio- 
heignt.  ,  cfaaisi 


Feet. 
2.15 
a53 
1.60 
1.10 
2.45 
1.55 
1.48 


2.35 
a70 
a  07 
1.25 


Sec.-t 
I 
i. 


1. 


Daily  gage  height  j  in  feet,  of  Miami  River  at  Dayton,  Ohio,  for  1906. 


Day. 


1, 

4 

3 


Jan. 

1 

Feb. 

2.2 
2.2 
2.2 
2.3 
2.5 

'"i.'s* 

2.0 
1.9 
1.8 
1.8 
1.9 

1.9 
2.0 
2.0 
2.0 
1.9 

1.8 
1.8 
1.8 

Mar. 

_ 

1.5 
1.5 
2.2 
2.5 
2.4 

2.3 
1.6 
1.9 
1.9 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.7 
1.6 

1.7 
1.8 
1.7 
1.8 
1.8 

1.7 
10.0 
11.9 
8.0 
7.4 
8.7 

Apr. 

7.8 
6.8 
5.5 

a5 
a7 

a7 
a5 
a2 
ao 
a4 

a2 

2.9 
2.7 
2.5 
2.5 

2.5 
2.5 
2.4 
2.3 
2.2 

2.1 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
1.8 
1.8 

1-7 

May. 

1.8 
1.7 
1.7 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.1 
1.1 
1.1 
lr2 

1.2 
1.1 
1.4 
1.3 
1.1 

1.0 
1.2 
1.3 
1.3 
1.3 
1.3 

Juno. 

1.2 
1.2 
1.2 
1.1 
1.1 

1.2 
1.2 
1.0 
1.0 
1.0 

1.0 

0.9 

.9 

.9 

1.0 

1.0 
1.0 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
0.9 
.9 

.8 
.8 
.8 
.  / 
.7 

July. 

Aug.      Se 

2.3 

1.0 
1.0 
1.3 
1.1 
1.0 

0.9 
1.0 

ao 

2.0 

2.0 

2.2 
1.5 
1.2 
1.1 
1.5 

1.6 
1.7 
1.8 
1.9 
2.0 

2.4 
1.0 
1.0 
1.2 
1.1 

1.0 
1.0 
1.2 
2.5 
2.0 
1.4 

1.4 

2.1 

1.3 

a3 

1.1 

'        5.2 

1.0 

5.1 

1.0 

1 

a9 

0.9 

ao 

.  4 

2.8 

1.0 

1     ao 

ao 

ao 

2.9 

ao 

2.2 

1      ao 

1.6 

a3 

1.2 

2. 8 

1.3 

2. 4 

1.2 

1 

5.3 

! 

1.1 

1        6.0 

1.0 

a  7 

1.5 

a  2 

1.3 

xo 

1.6 

*  2. 9 

2.0 

ao 

2.(7 

4. 0 

2.0 ; 

1      a  5 

1.9  ! 

a  0 

l.S 

2.7 

1.4 

2.5 

2.0 

2. 3 

2.4 

2.3 

2.0 

'        2.  3 

1.7 

2. 3 

1..S  

Note  —River  fro/xni  Felirnary  r»  to  14. 
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but  20  or  30  feet  high.  Below  Dayton  the  Miami  and  some  of  its 
tributaries  occupy  pre-Glacial  lines  which  are  only  partly  filled  with 
glacial  deposits.  The  work  of  the  present  streams  has  been  in  the 
main  a  reexcavation  of  the  valleys.  In  this  work  thoy  have  fallen 
far  short  of  reaching  the  old  rock  floors  that  lie  100  to  200  feet  helow 
their  beds.  The  depth  of  this  reexcavation  is  but  50  to  100  feet, 
and  the  width  is  but  a  small  fraction  of  that  of  the  old  valley,  seldom 
so  much  as  one-fourth  as  great.  The  contrast  between  the  southern 
and  the  northern  portion  of  this  drainage  basin,  therefore,  is  not  found 
in  the  work  of  the  present  streams,  but  is  due  to  the  l(»ss  complete 
cencealment  of  pre-Glacial  drainage  lines. 

The  fall  of  the  Miami  is  rapid  throughout  its  (»ntire  haigth,  being 
seldom  less  than  3  feet  and  usually  over  4  feet  ])er  mile.  The  streams 
in  this  drainage  system  seldom  reach  a  very  low  stag(»  in  seasons 
of  drought,  for  the  valleys  are  usually  filled  with  grav(»lly  or  sandy 
deposits  which  furnish  strong  springs.  Kven  in  tho  small  tribu- 
taries water-bearing  beds  outcrop  along  the  banks  or  bluffs. 

This  stream  and  several  of  its  tributaries  afford  valuable*  water 
power,  the  utilization  of  which  is  discussed  by  Prof.  Dwight  P(Mt(T 
in  the  Tenth  Census  Report.  °  From  this  report  it  appears  t  hat  a  total 
of  9,431  horsepower  was  used  in  1880  by  200  mills,  numufactories, 
etc.,  on  the  Miami  and  its  tributaries,  including  ^^^litewat(»r  RivcT. 

The  following  pages  contain  the  results  of  stream  measunMuent 
data  colle<!ted  by  the  United  States  Geological  Survey  in  th(»  drain- 
age b^in  of  Miami  River: 

MIAMI    RIVER   AT   DAYTOX,    OHIO. 

This  station  was  established  March  18,  lOOo.     Tt  is  hx^ated  at  the 

Miami  Street  Bridge,  Dayton,  Ohio,  about  oiu^-lialf  mile*  below  the 

mouth  of  Mad  River.     There  is  a  dam  1  njile  above  the  station  which 

may  divert,  water  through  a  canal  and  (lischar<i:e  it   1,(M)()  f(»<»t  below 

the  gaging  section.     There  is  also  a  dam  on   Mad   River,  2\   miles 

above  the  station,  where  water  is  diverted   into  the   Miami  eanal. 

Besides  water  power  the  data  at  this  station  are  valuable*  for  water 

supply  and  sewage  disposal.     The  conditions  at  this  station  and  the 

bench  marks  are  described  in  Water-Supply  Pa|)er  No.  Kil),  page  00. 

The  gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

aTenthCensuH  of  riiitc*!  st;il«-s.  l>o«).  Vol.  XVII.  p\^.  17s  4^7. 
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SURFACE   WATEB   SUPPlV  IN   1906. 


Discharge  measvrements  of  Miami  River  at  Dayton^  Ohio,  in  1905  and  1906. 
Date.  Hydrographfiir.  Width. 


190& 

March  18 

May  19 

June  17 

July  11 

August  25 

October  12. . . 
November  18. 

190A. 

March  3. 

April  6 

April  11 

June  4 


It.  W.Pratt 

M.  S.  Brennan... 
Sidney  K.  Clapp 

do 

R.  W.  Pratt 

do 

do 


Area  of        Gage         Di 
section,     height,     cbaj; 


E.  F.  Kricgsman 

do 

do 

Murphy  and  Kricgsman. 


Feet. 
406 
4i3 
373 
350 
382 
377 
385 


377 
348 
382 
219 


Sq.ft. 
1,(X»  : 
1.880  I 
1,090 
887 
1,A30 
1,260 
1,200 


1,540 
1.880 
1,550 
1,600 


Feet. 
2.15 
3.53 
1.60 
1.10 
2.45 
1.55 
1.48 


2.35 
.170 
.107 
1.25 


1 
4 


Daily  gage  height  y  in  feet,  of  Miami  River  at  Dayton,  Ohio,  for  1906. 


Day. 


Jan. 


Feb. 


Mar.       Apr.      May.  '  June.      July.      Aug 


1 '  2.3 

2 2.1 

3 1  a3 

4 1  5.2 

5 6.1 

I 

6 :  a9 

7 1  ao 

8 '  2.8 

9 i  ao 

10 1  ao 

11 i  ao 

12 '  ao 

13 ;  a3 

14 2.8 

15 2.4 

16 '  5.3 

17 1  6.0 

18 a? 

19 a  2 

20 ao 

21 !  2.9 

22 ao 

23 ,  4.0 

24 '  a5 

25 ao 

I 

26 2. 7 

27 2.5 

28 2.  3 

29 '  2.3 

30 2.3 

31 2.3 


2.2 
2.2 
2.2 
2.3 
2.5 


1.8 

2.0 
1.9 
1.8 
1.8 
1.9 

1.9 
2.0 
2.0 
2.0 
1.9 

1.8 
1.8 
1.8 


1.5 
1.5 
2.2 
2.5 
2.4 

2.3 
1.6 
1.9 
1.9 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.7 
1.6 

1.7 

1. 

1. 

1. 

1. 


1.7 
10.0  I 
11.9 

8.0  ! 

7.4 

8.7    . 


7.8 
6.8 
5.5 
8.6 

a7 

a7 
a5 
a2 
ao 
a4 

a2 

2.9 
2.7 
2.5 

2.5 

I 

2.5  ; 
2.5  . 

2.4  I 
2.3 

2.2  I 

2.1 
2.0  I 
2.0  I 
2.0  , 
1.9  I 

1.9  1 
1.9 
1.8  I 
1.8 
1.7 


1.8 

1.2 

1.7 

1.2 

1.7 

1.2 

1.6 

1.1 

1.6 

1.1 

1.6 

1.2 

1.5 

1.2 

1.6 

1.0 

1.5 

1.0 

1.5 

1.0 

1.4 

1.0 

1.4 

0.9 

1.3 
1.3 
1.2 

1.2 
1.1 
1.1 
1.1 
tr2 


1.1  I 

1.0  I 

1.2  I 

1.3  I 
1.3  I 
1.3 
1.3  ,. 


.9 

.9 

1.0 

1.0 
1.0 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
0.9 
.9 

.8 
.8 
.8 
.7 
.7 


1.0 
1.0 
1.3 
1.1 
1.0 

0.9 
1.0 

ao 

2.0 
2.0 

2.2 
1.5 
1.2 
1.1 
1.5 

1.6 
1.7 
1.8 
1.9 
2.0 

2.4 
1.0 
1.0 
1.2 
1.1 

1.0 
1.0 
1.2 
2.5 
2.0 
1.4 


1.4 
1.3 
1.1 
1.0 
1.0 

0.9 

.  4 
1.0 

ao 

2.9 

2.2 
1.6 
1.2 
1.3 
1.2 

1.1 
1.0 
1.5 
1.3 

i.r» 

2.0 
2.(7 
2.0 
1.9 
l.S 

1.4 
2.0 
2.4 
2.0 
1.7 
1.5 


S*- 


Note  — Uivor  frozon  Fobrimry  5  to  14. 


KENXDCKT   BIVBB   DRAINAGE   BASIK. 
Rating  table/or  Miami  Ricer  at  Dayton,  Ohio.Jor  lHaS  ami  IH06. 


^.. 

^.. 

DW-      , 

'i% 

S«jW>. 

F€tl. 

^'iS;  '■ 

1.70 

a.  on 

.030 

Cam 


Diik     ,      Gup  Ditb 

rbaigK.      tu-lght.     char:;?. 

3.^'  i.m)        Km 


in.—Tbt  above  table  ii  appUcablp  anly  fnr  opAn-channpl  rocdllloni.  It  Is  liHn'it  oi 
MireiiKiiti  nudp  during  tVn  uid  1906.  It  Iei  wpI]  ilpfined  b^'tvH'n  ^m^'  lu'l^fht'*  1 11  f«<'1 
FitmiloD  above  7.0  teet  1*  approiimate. 

Itontkly  ditrharge  cf  Miami  Rivrr  at  Daylon.  Ohio,  for  IWio  awl  IHii 
[DnldAitP  arm.  S.tS )  niuaix  mili-n.) 


■         DlnchalRB  In  !•lT(•n^l-^1■( 
Uailmum. '  Uinlmi 


,«. 

»,3eo 

120 

10  100 

420 

■i» 

«" 

I.  nr   ix-pthin 


n».— naliy  ilwharge doling ireiir  period  putimalpcl,  ValiK'nan-  rnli-d  as  fi.Ilniii:  ini.'., I'li'll™!. 
!«  JuIt,  whlcb  la  good;  January.  April,  Ma.v,  July,  iinJ  Aiigiial,  lOOi;,  •■xivlliut:  Kilinmry.  Mnivh, 
I,  and  September.  IW6.  good. 

KENTUCKY  RIVKU  TJltAIXAGF    ItASIX. 

DESCRIPTION    OF    BASIN. 

Kentucky  River  drains  into  tlic  Ohio  from  the  soulli  about  lialf- 
y  between  Cincinnati,  Ohio,  am]  Lotiisvilli',  Ky.  The  <Iiita  rol- 
led in  this  basin  are  vBluable  fur  watpr-powcr  piujxiscs. 

KENTtTCKY    RlVEll    AT    KKANKFOllT,   KY. 

?his  station  was  established  March  IK.  lOOr*,  iiikI  discontinued 
y  21,  1906,  It  is  located  at  the  Govemniont  dam  on  the  Kentucky 
'er  in  the  lower  part  of  Frankfort,  Ky.,  alxmt  1  mile  below  the 
,•  highway  bridge.  The  conditions  at  tliis  slnliim  ami  the  bench 
rks  are  deacnbed  in  Water-Supply  Paper  No.  \W:^,  \)*.y.'£l*i. 
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SURFACE   WATEB  SUPPLY  IN   1906. 


The  following  discharge  measurement  was  made  April  16,  1906: 

Width.  374  feet:  ana,  3.890  equmre  ieet:  gage  height.  8.12  feet:  discharge,  10.800 
seeood-feet. 

Jjailif  gagt  hngkt,  in  ft  ft.  cf  Kentucky  Rirrr  at  Frantfart,  Ky.,for  1900. 


- 

il 

A 

Dmj 

Jan. 

Feb. 

Mar. 

.\pr. 
17.5 

May. 

J  line. 

.luly.     i 

1 

7.0 

7.3 

7.4 

(i.4 

7.0 

.2    \ 

2 

6l9 

7.45 

7.8 

14.5 

♦k.3 

7.0 

&1 
&0    : 

3 

7.0 

7.5 

SL8 

12.7 

♦14 

7.1 

4 

8.3 

7.55 

ia8 

lao 

a« 

a  6 

i9, 

5 

8.8 

7.3 

las 

a9 

ti.8 

a  4 

i8 

6 

8L1 

7.0 

ia2 

as 

6.8 

ai 

5.* 

#.... 

7. 7 

€l85 
€l8 

SL3 

a5 

ao 
ao 

as 

7.8 

ai 
ao 

6il 
i9 

8 

7.5 

9 : 

7.3 

€l6 

ai 

7.9 

i.  < 

.^.o 

i8 

10 

7.1 

ft.  45 

7.8 

7.8 

7.5 

5.9 

i9    ■ 

11 

7.0 

ft.4 

7.6 

7.8 

7..') 

5.9 

12 

7.2 

ft.4 

7.4 

ao 

7.2 

5.9 

d2 

13 

1.  t 

€l4 

7.3 

ao 

fv9 

5.8 

<l2 

14 

SL2 

6.4      : 

7.9 

7.9 

OlS 

as 

aO 

15 •. 

ia2 

6i4 

as 

7.5 

ae 

a  4 

^0 

16 

las 

6.4 

ia2 

t.  9 

a4 

a  4 

1 

a9 

17 

-.     ao 

6.4 

ia4 

a5 

1    a4 

as 

«l5 

18 

a2 

6i35 

a6 

a4 

a2 

a3 

d7 

19 

86 

6.35 

ao 

7.9 

txl 

a  4 

&5 

20 

ao 

as 

ao 

7.5 

ai 

as 

&2 

21 

7.8 

as 

as 

7.3 

ai 

a2 

fk5 

22 

7.5 

a5 

a8 

7.1 

ao 

ai 

23 

ao 

a9 

a4 

a95 

5.9 

5.9 

24 

ao5 

7.3 

ao 

&85 

5.9 

a  2 

25 

7-6 

ao 

ao 

as 

5.K5 

ai 

2»i 

7. 3 

7.  7 

84 

a7 

ao 

ao 

27 

7.1 

7.5 

a4 

as 

5.9 

ao 

2H 

7. 0 

7.3 

as 

a4 

5.85 

ai 

29 

" a9 

as 

H.4 

7.0 

a  2 

3D 

as 

14.3 

(xA 

a? 

a2 

31.. 

a9 

21.1 

a4 

SALT  KIVKU  I>KALNAGE  BA8IX, 


DESCRIPTION    OF    BASIN. 

Salt  River  drains  into  the  Ohio  from  the  south  about  20  to  30 
miles  below  Ix)uisville,  Ky.  The  data  collected  in  this  basin  are 
valuable  for  water-power  purposes. 

ROLLING    FORK    OF    SALT   RIVER   AT    NEW    HAVEN,  KY. 

This  station  was  established  June  16,  1905,  and  discontinued 
March  31,  1906.  It  is  located  on  the  only  two-span  steel  railroad 
bridge  in  New  Haven,  Ky.,  about  one-fourth  mile  from  the  business 
section  of  the  citv.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  169,  page  72. 


WABASH  BITEB   DRAINAGE  BASIN. 
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nUf  gage  height^  in  feet,  of  Rolling  Fork  of  Salt  Riirr  at  AVii?  Haven,  Ky.,for  1906. 


Day. 

Jan. 

F^b. 

1.9 
1.7 
l.G 
1.6 
1.7 
1.5 
1.1 
1.1 
1.4 
1.2 
1.3 
1.3 
1.4 
1.6 
1.6 
1.5 

Mar.   1 

Day. 

Jan. 

Feb. 

1.4 
1.3 
1.4 
1.2 
1.3 
1.7 
2.8 
2.5 

'""2.4 
3.7 
7.3 

Mar. 

! 

1 
7.2 

7JI 
13.2 
16.0, 

7.6-' 

4.7 

3.9 

3.5 

3.4 

3.6  i 

3.3  ' 

2.9  ! 

2.9; 

3.5  1 

5.3 

&1 

17 

4.5 
3.5 
3.0 
•2.7 

5.7 

i 

18 

4.0 

1        6.8 

19 

5.9 

■       7.2 

20 

7.2 

5.7 

21 

6.8 

3.7 

22 

11.1 
13.6 
S.3 
5.3 
3.7 
3.2 

4.5 

2.7 

23 

3.7 

2.5 

24 

4.2 

2.4 

25 

2« 

5.7 

2.0 

5.3 

2.1 

27 

8.7 

2.4 

28 

9.0 

3.6 

29 

2.4 
2.1 
2.1 

10.3 

30 .' 

31 

17.1 

7.0 

18.2 

4.7 

WABASH  rivt:r  braixagk  kasin. 


DESCBIFTION    OF   BASIN. 

The  drainage  basin  of  the  Wabash  embraces  an  area  of  about  33,000 
quare  miles,  distributed  as  follows:  In  Ohio,  400  scjuaro  miles ;  in 
ndiana,  24,350  square  miles;  in  Illinois,  8,250  square  miles.  It  drains, 
herefore,  slightly  more  than  two-thirds  of  Indiana,  the  area  of  the 
Jtate  being  35,910  square  miles.  Of  the  portion  in  Indiana,  about 
me-half  is  embraced  in  the  drainage  areas  of  East  and  West  Wliite 
ivers.  By  including  these  drainage  areas  with  the  Wabash,  the  entire 
)asin  has  nearly  symmetrical,  broadly  ovate  form.  Not  including  the 
WTiite  River  system,  the  Wabash  basin  is  an  unsymmetrical,  elon- 
gated tract,  curving  around  Wliite  River. 

The  length  of  the  valley  occupied  by  the  Wabash  is  about  450  miles, 
)ut  the  length  of  the  stream  is  fully  500  miles,  for  the  river  in  its  lower 
X)urse  makes  several  oxbow  curves  within  the  vallev.  The  source  of 
/he  river  is  about  1,000  feet  above  tide,  while  its  mouth  at  low  water  is 
)ut  311  feet.  The  average  fall,  if  we  estimate  the  stream  to  have  a 
ength  of  500  miles,  is  therefore  about  16.5  inches  per  mile.  The  rate  of 
lescent  is  far  from  uniform,  being  much  more  rapid  m  the  upper  por- 
ion  than  in  the  lower.  There  are  also  many  rapids,  separated  by  pools 
)rsluggish  portions  of  the  stream.  The  elevation  of  the  stream  is  accu- 
"ately  determined  at  many  points,  but  in  the  ab.sc^nce  of  a  careful  meas- 
urement of  the  lepgth  of  the  stream  the  rate  of  fall  is  only  approxi- 
mately known.  The  section  above  the  point  where  the  river  enters  the 
Jd  lake  outlet,  estimated  to  have  a  length  of  100  miles,  has  a  fall  of 
bout  300  feet,  or  3  feet  per  mile.  Railway  levels  and  canal  surveys, 
t  the  point  where  the  river  joins  the  old  lak(»  outlet,  show  its  eleva- 
lon  to  be  nearly  700  feet  above  sea  level,  the  altitudes  reported  vary- 
ig  between  6%  and  699  feet. 
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8UBFACE  WATER  SUPPLY  IN  1906. 


The  following  table  gives  the  elevation  and  fall  at  various  point: 

Table  of  aliiivdeM  and  distantes  along  Wabash  River. 


Location. 


Sooroe 

Huntington 

Mouth  of  SaJamonie  Rivvr 

Mouth  of  MiMiasinewa  River. . 

Loeanaport 

Laiayette 

Attica 

Covincton 

Teire  U  aute 

State  Line 

HutaonviUe,  lU 

Vinoennes 

Mouth  of  White  Rivtr ... 

OrayviUe^IU 

Mouth  of  Little  WaUaah  River. 
Mouth  of  Wabash  River 


Estimated 
distance. 

Altitude. 
Feet. 

i,ooao 

699.0 

«^.o 
rxv  0 

58a  0 
iiOdO 
487.0 
47a  0 
447.7 
44(16 
424.6 
39&8 
37&5' 
365.0 
323.0 
31L0 
1 

F£ 

I 

MUen. 

ao 
loao 

15l0 

2ao 
3ao 
sao 

25.0 

2ao 

55.0 
14.6 
2».0 
4(L4 
32.5 
28.0 
4(L0 
l&O 

In 

....^..... 

WABASH   BIVER   AT   LOGANSPOBT,  IXD. 

This  station  was  established  April  27,  1903,  and  was  discontin 
July  21,  1906.  It  is  located  at  the  Cicott  Street  Bridge,  about  1 1 
from  the  center  of  the  city  of  Ix^ansport,  Ind.,  IJ  miles  from 
Wabash  Railroad  station,  1}  miles  from  the  Pennsylvania  stat 
four  blocks  from  the  street-car  line,  and  1,000  feet  below  the  mout 
Eel  River.  The  conditions  at  this  station  and  the  bench  marks 
described  in  Water-Supply  Paper  No.  169,  page  74,  where  are  gi 
also  references  to  publications  that  contain  data  for  previous  ye 
The  data  collected  at  this  station  are  valuable  for  water-power  purpt) 

Discharge  measurements  of  Wabash  River  at  Logansport,  Ind.,  in  190f). 


Date. 


Ilydrographer. 


February  9  o  . .    Brennan  and  Kriegsman. 

March  10 E.  F.  KriegMman . 

April  3 do 

May  10 1 do 


Width. 


Feet. 
486 
499 
529 
481 


Area  of 
section. 

Sq.ft. 

991 
1.390 
2.880 

903 


(isge 
height. 


Feet. 
2.02 
2.78 
5.42 
1.72 


I) 
cha 


olce  along  the  edges  uf  the  river. 


WABASH   BIVEB   DRAINAGE   BASIN. 
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DMy  gage  height,  infeetj  of  Wahath  River  at  Logansportj  Ind.,for  1906. 


Day. 


Jan.       Feb. 


Mar.       Apr.    |  May.   '  June.  I  .luly 


2.73 
2.57 
2.48 
2.38 
4.88 

4.43 

3.88 

3.2 

2.63 

2.0 

2.18 
2.38 
2.18 
2.15 
2.08 

2.68 
2.88 
3.18 
3.08 
2.88 

3.88 
8.21 
6.88 
5.88 
4.88 

4.13 
3.88 
3.68 
3.03 
2.88 


2.58 

1.4 

1.18 

1.58 

1.88 

2.03 
2.03 
2.06 
1.97 
1.88 

1.83 
1.78 
1.83 
1.88 
2.08 

2.18 
2.23 
1.88 
1.73 
1.78 

1.78 
1.83 
1.78 
1.88 
2.08 

2.38 
2.71 
2.')8 


2.06 
1.88 
2.48 
3.83 
3.3 


2. 
2. 
2. 


93 

78 
7 


2.78 

.2.68 
2.58 
2.53 
2.41 
2.28 

2.23 
2.18 
2.08 
1.93 
1.98 

1.98 
2.03 
2.08 
1.88 
1.88 

1.98 
8.48 
9.03 
8.38 
8.18 
8.03 


7.9 

6.85 

5.6 

4.85 

3.9 

3.8 
3.6 
4.4 

6.7 
7.15 

5.9 

4.85 

4.8 

4.7 

5.9 


1.9 
2.4 
1.9 
1.9 
1.8 

1.8 

1.76 

1.72 

1.76 

1.73 

\.m 

1.65 
1.6 
1.72 
1  ?•> 


5. 

3. 

3. 

3. 
o 


25 

8 

4 

3 

86 


8 
68 


2.6 

2.4 

2.3 
o  o 

2.2 
o  o 

2.1 

2.15 

2.1 


1.6 
1.6 
1.4 

1.43 
1.53 
1.52 
l..'')6 
1.76 


1.5 

1.5 

1.6 

1.44 

1.47 

1.84 


1.72 

1.52 

1.66 

1.55 

1.66 

1.6 

1.7 

•    1.6 

1.7 

1.75 

1.72' 

1.87 

1.7 

1.75 

1.5    1 

1.75 

2.7 

1.69 

2.4     , 

1.6 

2.06 

1.86 

1.8 

1.8 

1.86 

1.83 

1.8 

1.82 

1.76 

1.8 

1.72  : 

1.8 

1.7 

1.8 

1.72  '' 

1.8 

\.m 

1.8 

1.6 

1.8 

1.6     ' 

1.8 

1.72 

1.8 

l.;J6 

1.78 

1.19    . 

1.19    . 

1.3      . 

1.37    . 

1.4      . 

1       '■''' 

n.—Flow  was  not  greatly  affected  by  ice  conditions. 

Rating  table  for  Wabash  River  at  Logansport,  Ind.,for  1906. 


height 
Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

1     Cage 
1  height. 

1 

!     Feet. 

Dis- 
charge. 

'   Sec.-ft. 

Gago 
height. 

Feet. 

Di.s- 
charge. 

^eet. 

'    Sec.-ft. 

1.20 

310 

2.30 

3.40 

4.690 

.•>.00 

9.770 

1.30 

400 

2.40 

2,110 

!       3.50 

4,980 

5.20 

I     10, 480 

1.40 

500 

2.50 

2.330 

'        3.60 

5.270 

5. 40 

1     11.210 

1.50 

610 

2.60 

2,560 

3.70 

5,570 

h.m 

1     11.950 

1.60 

730 

2.70 

2.800 

3.80 

1      5,870 

.-"kSO 

'     12. 710 

1.70 

860 

2.80 

3.050 

3.90 

6.170 

(i.OO 

vijm 

1.80 

1,000 

2.90 

3.310 

4.00 

1      6, 480 

7.00 

17,600 

1.90    , 

1,160 

3.00 

3..'>80 

4.20 

'      7,110    , 

8.()0 

22. 100 

2.00 

1,330 

3.10 

3.850 

4.40 

7.750 

9.00 

26. 8CI0 

2.10 

1,510 

3.20 

4.130 

;        4.(K) 

1      8. 410 

9.10 

27,280 

2.20 

1,700 

3.30 

4.410 

4.80 

9.080    i 

1 

1 

TE.— The  above  table  is  applicable  only  for  open-channel  condition.s.    It  is  ba.-'ed  on  discharge 
urements  made  during  1903  to  1906.     It  is  well  defined. 

Monthly  discharge  of  Wabash  River  at  Logans  port,  Ind.,for  1906. 

[Drainage  area.  3,160  square  miles.] 


Month. 

Discharge  in  second 
Maximum.'  Minimum. 

23.000  1           1,330 

2,820  ,               294 

26.900  '            1,130 

21,600              1.510 

2. 110            :m 

2.800                 302 
1,110  j               634 

-foot.                      Run-off. 

Moan       Soc.-ft.wr   Depth  in 
Moan.        j,^^  ^jjjf^^        inches. 

iry 

wry 

1 

5. 2S0 
1..T20 
5.720 
7,  .160 
863 
876 

9:» 

1.67 
.418 
1.81 
2.33 

1.92 
.44 

2.09 
2.60 

.273                .31 

.277 
.294 

\ 

.31 

-23 

.25 

m.—VMlaoB  for  1906  mn  exoeUBnt, 

02  BUBFACE   WATEB   SUPPLY   IN   1906. 

WABABH   KtVBR  AT   TBBBB   HAUTE,    IND. 

This  station  was  established  February  25,  1905,  and  was  discon- 
tinued July  20,  1906.  It  is  Icwated  at  the  Yandalia  Line  railway 
bridge,  near  the  city  waterworks.  There  are  no  tributaries  nor  bdj 
islands,  falls,  or  dams  in  the  river  near  the  station.  The  condition§ 
at  this  station  and  the  bench  marks  are  described  in  Water-Supplj 
Paper  No.  169,  page  77,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years.  The  data  coll6Ct«d  at 
this  station  are  valuable  in  connection  with  water-power,  water-sup- 
ply, and  sewage-disposal  problems. 

Ditchargr  mtatwement*  oj  Wabath  Rivtr  at  Tern  Haute,  Ind.,  tn  1906. 


■  Paitu  IM  coDdltloiu. 
iMilg  gage  height,  mjtti,  oJ  Wabmh  Rirer  at  Ttrn  Haitlt,  1 


I   3aa.   I   I 


tlFgulDg 


WABASH   BIVEB    DRAINAGE    BASIN. 

Hatinij  labU/oT  WiOaA  River  at  Tern  Haul*,  Ind.Jor  1905  and  II 

I     OuA     '      Dla-      11     Ohst     I      Dn 
I    bslgtit.  I  chup'.  i  helgbt.  I  chiir 


Fat. 


chu^.  belglit. 

See.-fl.  I      Feet. 

LOGO  ,       290 

I.IVO  2(10 

«0  I        ?M 


^.x  I 


too    I 

790     I 


HO  t.33D 


an       6.960   ! 

a  80       

ago 


>  II 


12,230  : 

laljOO  'i 

13,700  il 

14,200  |[ 


t-Ttie«iwvflli.hl?is»]>pUc»bH.  only  for  open-chnnnpl  <-™dltlonB.     It  Is  haspd  on  -llscl 
i»iDrnt«  nuilt!  during  IMUi  and  IWM.    It  la  wi-ll  dpflni'd. 

MoTUhly  ditchargr  of  Wabaah  River  at  Ttrre  Haute.  Ind..f'ir  lUOS  and  lUOti. 

jDnlnagB  Krsa,  12,200  nqtiair  nillril 


- 

Jlonlh. 

Minimum. 

SS88 
SIS 

8270 
SlOO 

10.101) 

li 

^S20 
3^200 

190S. 

a.sm 

n.-Tbp  ISCe  niDnthlr  dladiaise  bs 
toiler  r«ult«  lor  medium  anf  Ugh 

>tae 

ncomput* 

ivl-dhyL. 

Sn> 

«U 

,..00 

, 

il!-;lS 

.430 
,2X1 

: 

.SIO 

■' 

■  nu 

*; 

2:.«) 

i-.o 

te  following  table  gives  the  horsepower  (SO  per  cent  efficiency) 
foot  of  fall  that  may  be  developed  at  different  rates  of  dischai^e 
shows  the  number  of  days  on  which  the  flow  and  tlie  correspond- 
horsepower  were  respectively  less  than  the  amounts  given  in  the 
linns  for  "discharge"  and  "horsepower." 
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SURFACE   WATBB   SUPPLY   IN   1906. 


Discharge  and  horsepower  table  for  Wabash,  Terre  HauU,  Ind.,for  1903  and  1906. 


Dla- 
chaige 

Horse- 
power; 
80  per 
cent  effi- 
ciency 
per  foot 
f&lL 

Number  of 
days  of  defi- 
cient flow. 

In  sec- 
ond-feet. 

1005.  a 

1906l6 

i" 

18 
31 
45 
51 
50 

1,080 
2.200 
2,750 
3.300 
3,850 
4.400 
4,050 

180 
200 
250 
300 
350 
400 
450 

1 

6 

28 

57 

82 

101 

124 

a  March  to  December, 
ft  January  to  July  20. 

Note.— The  minimum  flow  during  the  period  covered  by  the  above  table  was  1,020  second-feet,  girim 
175  horsepower  per  foot  of  fall  on  one  day  in  October,  1005. 

TIPPECANOE  RIYEB  NEAr  DELPHI,    IND. 

This  station  was  established  March  14,  1903,  and  was  discontinued 
July  20,  1906.  It  is  located  at  the  highway  bridge  at  Springboro, 
Ind.  The  nearest  railroad  station  is  Delphi,  5  miles  east  of  Spring- 
boro.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  169,  page  80,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  yean. 
The  data  collected  at  this  station  are  valuable  for  water-power 
purposes. 

Discharge  measwrcmcnts  of  Tippecanoe  ttiver  at  Delphi y  Ind.,  in  1906. 


Dttt^. 


Fobniary  10  «. 

March  10 

April  3 

MayO 


Hydrographor. 


Bn'nnan  and  Kriegsman. 

E.  F.  KriRgsman 

do 

do 


Width. 

Area  of 
section. 

Sq.ft. 
522 
790 
779 
361 

Oa«e 
height. 

Feet. 
272 
335 
325 
257 

Feet. 

4  74 

4.fi2 
3.27 

Dis- 
chazip. 

S(c.-fl. 
HS6 
3.330 
3.0P0 


a  Slush  and  cake  ice  running. 


--■x. 
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Daily  gage  height,  in /ta,  of  Tippecanoe  River  near  DdpM.  Ind../or  1906. 


17  I      1.  IS 


.— Flov  allghUT  affecUd  by  lea  eoDdltloni  February  5  to  10. 
Rating  table  for  Tippfcanoe  Rivrr  near  Ddphi.  Ind.,/or  1904  tn  It 


£11. 

Dl«- 
chatgu. 

bei'^t. 

.S^, 

,SJG. 

i'mo 

s« 

i-W 

1.170 

tso 

above  table  U  appUoablfl  only  for  opcn-ohdnnoL  i^iutliionN.     11  W  Im^ 
DUdodurlagiaatoieoe.    Itl9W(ir<]i'fln»l. 

MonUUy  dittharge  of  Tippecanoe  Rirer  nair  Dilphi.  lnd.,fiir 

IDi^Mge  area,  1,SOO  wjuar*  m\Wf.\ 


Disci 


T.— Conectlon  nude  In  1UII7  dlscliarge  values  tor  Februac;  5 


n  faoco^^\^X  iA  ^co^^i^^i^a. 
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SURFACE   WATEB   SUPPLY  IN   1906. 


The  following  table  gives  the  horsepower  (80  per  cent  effici 
per  foot  of  all  that  may  be  developed  at  different  rates  of  disci 
and  shows  the  number  of  days  on  which  the  flow  and  the  corre^j 
ing  horsepower  were,  respectively,  less  than  the  ainount^j  given  i 
columns  for  ** discharge"  and  *' horsepower." 

Discharge  and  horsepower  table  for  Tippecanoe  River  near  Delphi,  Ind.,for  lUO-i  t 


Horse- 

Niimher of  days  of  deficient     , 

Dis- 

power, 
80  per 

cent  effi- 
ciency, 

per  foot 

DOW. 

charge  in 
second- 
feet. 

1903. 

1904. 

1905. 

190(i.a 

faU. 

1 

275 
330 
385 

440 

25 
30 
35 
40 

1 

9 

12  . 
43 

1 

59 

2 

405 

45 

........ 

67 

50 

10 

550 

50 

105 

63 

14 

660 

60 

22 

156 

84 

36 

770 

70 

66 

172 

111 

54 

880 

'      80 

117 

183 

125 

66 

990 

90 

136 

191 

146 

71 

1,100 

100 

158 

200 

160 

74 

1,320 

120 

197 

210 

185 

88 

a  January  1-Jiily  20. 

NoTK.— The  minimum  flow  during  the  period  covered  by  the  above  table  was  209  second-l 
ing  24  horsepower  per  foot  of  fall,  on  one  day  in  August,  1904. 


WEST    BRANCH    OF   WHITE    RIVER   AT   INDIAXAPOLIS,  IXD. 

This  station  was  established  May  6,  1904,  and  was  discont 
July  21,  1906.  It  is  located  in  the  central  portion  of  the  city,  ( 
bridge  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Ra 
The  watcnvorks  canal,  which  draws  water  from  the  river  ab 
miles  above  the  gaging  station  for  the  city  supply  and  for  powe 
poses,  verj^  seriously  modifies  the  low-water  flow  of  tlie  river, 
takes  at  least  25  per  cent  of  the  low-water  flow.  The  conditic 
this  station  and  the  bench  marks  are  described  in  Water-S 
Paper  No.  169,  page  S3,  where  are  given  also  references  to  pu 
tions  that  contain  data  for  previous  j^ears.  The  data  collect 
this  station  are  valuable  for  water-power,  water-supply,  and  so 
disposal  purposes. 

Disrhargf  mrasurnnfnts  of  West  Branch  White  River  at  Indianapolis,  Ind..  f 


Dati-. 


Ft'bninn-  II. 
Fobniar'v  '2S. 
March  :i6... 
Man.-h  31 . . . 
Juno  9 


TlydrographiT. 


Width. 


Feet. 

I^rpnnan  and  Kriegsman 227 

E.  F.  Kriopsnian 221 

...  -do Xtt 

....«1o 331 

-...do 226 


.Vrea  of 

Gap   , 
h<Mgnt. 

section. 

Sq.ft. 

Feet. 

1.160 

7.  SO 

1,200 

8.00 

3.  aw  , 

13.t>4 

3,700  ! 

16.00 

1,110 

t 
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gage  height,  in  feet,  of  West  Branch  White  River  at  Indianapolis,  Ind.,  for  1906. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

16.45 

May. 

7.S5 

.Fune. 
8. 75 

July. 

8.45 

8.5 

7.95 

7.1 

8.25 

8.3 

8.3 

14.55 

7.8 

8.6 

7.1 

8.5 

7.9 

8.8 

12.4 

7.8 

8.4 

7.1 

10.6 

7.85 

9.3 

11.15 

7.75 

7.9 

7.4 

11.85 

7.7 

9.45 

10.7 

7.K 

8.2 

7.15 

10.85 

7.55 

9.0 

10. 35 

- 
7. 7 

8.0 

7.25 

9.7 

7.6 

8.55 

10.0 

7.r»5 

8.0 

7.2 

8.2 

7.5 

K.5 

9.9 

-  i« 

7.8/) 

7.15 

8.3 

7.6 

8.0 

12. 5 

7.55 

7.S 

7.1 

8.2 

7.55 

8.8 

13.0 

7.55 

7.7 

7.1 

8.3 

7.55 

8. 95 

12.0 

7.6 

,     7.  r>5 

7.15 

8.5 

7.6 

9.2 

11.0 

7.55 

7.5 

7.4 

8.4 

7.6 

9.45 

10.4 

7.55 

7.45 

7.15 

8.25 

7.<i5 

9.4 

10.75 

7.5 

7.45 

7.05 

8.35 

7.75 

9.35 

11.55 

7.45 

1      7.4 

7.05 

9.5 

7.85 

9.1 

11.35 

7.3 

i      7.35 

7.1 

10.1 

/.6 

9.3 

10.4 

7.3 

7.3 

7.05 

9.9 

7.0 

9.45 

9.8 

7.35 

7.3 

7.05 

9.4 

7.(i5 

9.5 

9.4 

7.5 

7.25 

7.05 

9.1 

7.7 

9.2 

9.1 

7.4 

1      7.25 

7.05 

8.8 

7.8 

8.9 

8.9 

'      7.4 

1      7.25 

6.{»5 

11. 1 

7.9 

8.8 

8.75 

7.35 

7.. 35 

12.0 

7.95 

8.  Tm 

S.55 

7.4 

1      7.3 

11.35 

8.0 

8.5 

8.45 

7.4 

1      7.3 

10.5 

8.2 

8. 45 

8.3 

7.4 

7.25 



9.7 

8.4 

8. 35 

8.2 

l.'A.^ 

;      7. 15 

|. ....... 

9.3 

8.35 

^14.7 

8.15 

7.35 

'      7. 15 

9.0 

8.0 

15. 45 

8.0 

7.5 

7.1 

8.9 

15.0 

7.«:'> 

7.4 

i      7.1 

1 

8.8 
8.6 

13.6 
16.25 

7.9 

,      7.35 

'      7.(i5 

7.2 

1 

' 

>£.— Discharge  probably  unaffected  by  ice  conditions. 

Rating  table  for  West  Branch  White  River  at  IruHanapolis,  Ind.,for  luoo. 


Ga0B 
height. 

Dis- 

!    Gage 
1  height. 

Dis- 
charge. 

Sec.-ft. 

Ghro 
height. 

Feet. 

1      Dl«- 

Gag«« 
height. 

Feet. 

Dls- 

charge. 
SeC'ft. 

charg«'. 
,   Sec.-ft. 

1  charge 

Feet. 

Feet. 

1    See.-ft. 

6.00 

240 

8.20 

1,080 

O.-^iO 

2. 420 

11.  <K) 

5. 820 

7.00 

280 

8.30 

1,170 

9.(i0 

1      2.540 

11. SO 

1      r).2;«) 

7.10 

325 

8.40 

1,260    ' 

9.70 

1      2,r.70 

12.  00 

•  i.rs-rO 

7.20 

375 

&50 

1,350    . 

9.80 

1      2,«00 

12.  20 

'       7.0*»0 

7.30 

430 

8.60 

\,4rA    ' 

0.90 

1      2.0;i0 

'       12. 40 

7.r>40 

7.40 

490 

8.70 

l,5.-.0    , 

10.00 

1      3, 070 

12.  m 

.s.OOO 

7.50 

550 

8.80 

l,r.50 

10. 20 

:\.  xi) 

12.  SO 

H.  470 

7.60 

615 

&90 

\.i:^) 

10.  40 

3.(i,'4l 

i;{.(K) 

s.  <>.-)() 

7.70 

680 

9.00 

i;  m) 

10.  U) 

;i.97() 

14. (K) 

1 1 .  :)7o 

7.80 

750 

9.10 

l,\H-4) 

U).  H) 

4. 310 

l.V  0() 

14.  .-.70 

7.90 

830 

9.20 

2,070 

11.  (K) 

4.  r.70 

ir,.(K) 

l,s.O(K) 

8.00 

910 

9.30 

2.1H0 

11.  2() 

.'),U4() 

Ul..'.<) 

19.h:» 

8.10 

990 

9.40 

2,:«J0 

11.40 

1 

5,  420 

1 

1 

1 

E. — The  above  table  is  applicable  only  for  opon-channol  conditions.    It  is  l>a.«!e<.l  on  5  discharge 
iremeDts  made  during  19W  and  on  the  form  of  tho  1905  rating  curve.    It  is  not  very  well  deUncd. 
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SURFACE   WATEB  SUPPLY   IN   1906. 


Monthly  ditchanje  of  Wttl  Branch  White  River  at  Indiana jwlis,  Ind.^for  JM. 

IDniiuige  area,  1.520  square  miles.] 


Diacbaxge  in  seeond-feet. 


Uun-t>fl. 


Month. 


'Maximum. I  Minimum.      Mean.    '  ^^flj^i/r  S^ 


January. . 
February'. 
March.... 
Aprii 


May. 

June 

July  1-21. 


e,650 

1,080 

1,350 

550 

18.900 

870 

19,600 

830 

790 

430 

1.600 

325 

490 

260 

2,490 

791 

3,940 

4,290 

632 
342 


1.<V4    , 
.521  , 

2.tJ0 

2.K2    ' 
.372 
.4  If. 
.225 


Note.— Values  are  rated  as  follows:  Januar>'  and  February,  good;  March  and  April,  exeelh 
May,  June,  and  July,  fair. 

EEL   RIYER   AT   CATARACT,    IND. 

This  station  was  established  August  6,  1903,  and  was  discontinu 
March  31,  1906.  It  is  located  6  miles  from  Cloverdale,  Ind.,  and  or 
half  mile  northeast  of  Cataract,  Ind.  It  is  300  feet  above  a  da 
below  which  there  is  a  fall  of  35  feet.  The  conditions  at  this  stati 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  1( 
page  85,  where  are  given  also  references  to  publications  that  eonU 
data  for  previous  years.  The  data  collected  are  valuable  for  wat- 
power  purposes. 

Daily  gage  height,  in  f eft,  of  E(l  River,  at  Cataract,  hid.,  for  190t]. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 


Jan. 

Fi-b. 

Mar. 

1 

Day. 

Jan. 

! 

F«^b.       M. 

1        2L8 

2.9 

a2 

1 

17... 

4.0 

2.',i 

:io  1 

2L7 

a  3 

18  .. 

4.1 

2.S 

A  2 

26 

a4 

19... 

4.2 

2.7 

3.4 

a3 

20... 

4.2 

2.7 

ao 

a3 

21... 

4.1 

2.r, 

1        3.7 

a2 

22... 

4.0 

2S 

1        3.7  : 

a2 

23... 

4.0 

2.?< 

,        '"^7 

ai 

24. . . 

ao 

an 

ao; 

ao 

1  25... 

a  9 

2«» 

ae 

2.7 

ao 

26... 

i      as 

2  9 

ao 

2.7  ' 

3^1  , 

27... 

a7 

2*» 

ao 

2L7 

ai  ' 

'28... 

a  ♦• 

ao 

a  6 

2.6 

ao 

29... 

a4 

a  7  , 

2.6  , 

ao 

30... 

a  2 

as 

2.S  j 

2.9 

31... 

a  0 

a  9 

1 

2.9 

2.9, 

1 

1 

Note.— Kiver  frozen  February  4  to 9. 

KAST    BRANCH    OF    WHITE    RIVER   AT   SHOALS,    IND. 

This  station  was  estal)lishe(l  Juno  25,  1903,  and  was  discontimu 
July  21,  1006.  It  is  located  at  the  highway  bridge  in  the  village 
Shoals,  Ind.,  400  feet  above  the  Baltimore  and  Ohio  Southwestc 
Railroad  bridge.  The  conditions  at  this  station  and  the  bench  mar 
are  described  in  Water-SuppIy  Paper  No.  169,  page  86,  where  i 
given  also  references  to  publications  that  contain  data  for  previc 
years.     The  data  collected  are  valuable  for  water-power  purposes. 
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IMarge  nuastiremenU  of  East  Branch  of  White  Rhur  at  Shoaht,  Ind.,  in  1906. 


i 


nydrographer. 


jaiy  lo  a . .    Brennau  and  Kriegsinan . 

1 1 E.  F.  Kriogsman 

i29 do 

2 do 

15. do 


Width. 


Ffft. 
Ml 


331 

:i53 


An'tt  of  (lUgo  j      Di.s- 

wotion.  .    hi'ight      charge. 

_     _     _  I  

Stj.ft.  Frtt.  I    See. -ft. 

943  JvLliO             2.  .WO 

«17  ri.-).()8  '          3.20() 

4.;«)()  74.01  I        20.000 

0.4<X)  S.->.  (.2           37,SOO 

2.510  m.M           12.400 


a  Thin  ic<>  running. 
aiVw  f/af/c*  lui(jhl.  mfeet,  of  East  Branch  of  While  Riter  at  Shoals,  but.,  for  I'MXi. 


Jan.    Feb.    Mnr.  I  Apr.    May.  Juno. 


Day 


Jiin.     Fob.    Mar.    \\^T.    Mrtv.   Jun»». 


U').  s  r>5. 5 

♦Vrt.  2  <i5. 4 

♦m  .  8  tV"..  3 

7«i.  4  tl').  2 

7.x  0  «l.'i.  0 
73. 5  I  <»4.  i* 
73. 0  '  t>4.  t) 

72. 5  iA.  3 

71.3  r»4.3 

f».  5  m.  4 

t.7. 8  (•>4. 5 

66.  ft  04.7 

rti.  4  «V|.  7 

«V.  2  04. 7 

07. 5  r»4.  7 

(iO.  1  ti4.  H 


tVi.  2 
<i5. 1 
07. 1 
W.O 
70.8 
70.2 
68.8 
67.4 
6C*>.  3 
60. 0 
60. 
0<>. 


6 
6 


00. 0 
Oti.T 
0<i.  9 
07.0 


84.5 
80.0 
87.4 
88.0 
87.5 
8.5.7 
82.8 
77.0 
73.2 
72.0 
71.0 
70.5 
70.0 
09.8 
m.b 
09.2 


I 


05. 0 
(i5. 0 
(W).  0 
04.9 
04.9 

ty>.o 

6.>-l 
05.0 
(i4.8 
04.7 
04.0 
(>4.4 
04. 5 
04.5 
64.5 
M.4 


tl4.3 

17 

..    70.0 

r>4. 7 

07.  1 

(.9.  3 

<;4. 4 

{A.  0 

«i4.  3 

18 

..1  09.8 

01.  7 

0<>.  7 

tW.  H 

04.  4 

fvi.  9 

♦•>4.  2 

19 

..:  ti(».5 

{A.", 

{'■*'*.  7 

i'u.  S 

M.  3 

<k3.  9 

(V4.2 

20 

.  .1  <«9.  2 

(>4.  () 

r.7. 0 

r.7. 0 

01.3 

1)3. 9 

(i5. 1 

21 

. .     tiS.O 

M.7 

08.1 

«!♦;.  7 

r.4.  3 

«>;i8 

ti4.8  , 

22 

..1  07.0 

04. 9 

eA\.  7 

m.  4 

(i4.  3 

03.  8 

04.7 

23 

. .,  07.9 

K).\  .-, 

TKJ.  S 

Crti.  0 

04.  3 

O^i.  9 

04.5  1 

24 

. .'  07.7 

ti.'..  9 

«;9. 7 

fw).  S 

04.  3 

ti3.  8 

r>4.5  , 

r> 

.  .1  «i7.  5 

<k'>.  S 

09.  7 

<v..  7 

04.  2 

Ji.3.  8 

04.7  1 

2<> 

..    07.1 

♦"•.•i.  5 

70.0 

U'..  0 

04.  2 

ra  8 

04.0 

27 

.J   f4i.  7 

a-..  3 

70.7 

<M.  4 

(A.  2 

(■k3.  8 

()4. 4 : 

,  28 

. .    (4..  3 

U').  2 

73.7 

CM.  3 

04.2 

03.  8 

04. 3 

29 

..!  «•»«,. 0 

74.4 

«M.  2 

«14.  I 

ti.3.  8 

M.2 

30 

..I  «».V8 

7.S.  2 

«M.  I 

r.4. 1 

•".3.  H 

(^.  1 

31 

. .    Cm.  0 



S2.  5 

04.1 

>>4.0 

1 

E. 


Slight  ice  conditions  during  part  of  Frhruary,  but  flow  pn>bal)ly  wuh  not  nnich  albvtcd 


taling  table  for  East  Branch  of  White  Riv.r  at  Shoals,  Ind..  for  lUO.i  and  1U(KI. 


Oagp 

Dift-         ; 

Gage 
height. 

Dis- 

Oago 

Dl.-*- 

Ciagc 

Di.s- 

height. 

chargo.  ^ 
Sfv.'ft.   ' 

charge. 
Src.-ft. 

height 
1       Frtt. 

fhargc. 
Src.-ff. 

liolght. 
Ffft. 

rliarj:»'. 

Ffft. 

Feet. 

Sff.-ft. 

♦wiSO 

880 

65.00 

2Am 

<>ti.  20 

r.,  :iiiO 

r.7.  SO 

9. 7(M) 

<i:i  W 

1.000 

65.10 

3.180 

1      0<).  .30 

0..580 

<kS  (M) 

lO.OSO 

64.00 

1,130    , 

65.20 

3,400 

ti<i.  40 

«1.S()0 

O.S.  20 

10.410 

64.10 

1.270    ' 

65.30 

.3.750 

1      m.  .50 

7.020 

tiS.  40 

1(1.  S40 

i'A  20 

1.410 

6,5.40 

4.050 

(Wi.  f'rf) 

7.210 

i\H.  idi 

1 1 . 220 

04  30 

1..560 

^5.50 

4.  M) 

<",<■,.  70 

7.4M) 

us  S(l 

1 1 .  51«)     , 

04.40 

1.720 

♦W  60 

4.070    1 

fWi.  SO 

7.0.SO 

r.9  00 

1 1 .  '.».'iO     ! 

iA.  50 

1.890 

05.  70 

4, 9X0 

Mi.  W 

7.900 

7n.  00 

i;<.  7.^.0 

04  60 

2.070 

65.80 

5.2S0 

07.  (M) 

S.  |(M» 

71.00 

l.').4O0 

«>4  70 

2,260 

♦w>.  90 

5.. 580     1 

07.  20 

s.'>m 

72  00 

17.000 

04.  80 

2.4<:o   ! 

00.00 

5.  m)  1 

07.  10 

X.'MH) 

7;too 

\s,:m) 

ti4.90 

2.680 

1 

m.  10 

0. 120 

07.  ♦■<) 

9.:«Mi 

74. (H) 

20.  (-00     1 

FE. -The  aliovc  tabic  is  applicable  only  for  opcn-channrl  (•(.lulitlon*;.  It  i.^  h.-i^i'd  (»n  discbarKO 
iirpraonts  made  during  1903  to  1900.  Il  i.s  well  dclincHl  brt  \v«u'n  jj.i^'f  bcij.'lit.'i  o:{.2  fn't  and  (.5.4  foot, 
cgago  height  72.0  feet  the  rating  curve  is  ji  tangent,  tho  diilcronor  l.t-in^;  i.'iO  prr  t«ntb. 

Monthly  discharge  of  East  Branch  of  While  Hirer  nl  Shoal.s,  Ind..for  lUOt]. 

[Drnlnago  area.  •\.\*'i)  s«iu.ir«'  niilo.s.J 


Di.M'harp'  in  .•;«'C()rjd-f«'ot 


Kun-olT. 


Month. 


Maxinu.m.'Mlniunun.,     M.an.     •  ^-:-[:,f-^    ^nSlei" 


iry.. 
lary 
1... 


1 


23.(i<J0 

4.C.70  1 

ll.(K)0  , 

2.21     , 

2.  58 

5..'iS0 

1 .  '*A\ 

2.920 

..v.M'.  ; 

.02 

32.S0() 

3,  ISO  1 

11.000  1 

2.  ,37 

2.73 

41,000  ' 

3.  ISO 

10.700 

3.41 

3.80 

3.  ISO  , 

1.270  ' 

1.9S0  1 

.404 

.47 

3.180  ; 

1 

880  1 

1.400  1 

.285 

1 

.32 

"Z.—DiadiuigB  vBlaea  were  not  corrected  tor  the  etlect  ot  ice  c<mdVXums.   \  >x\vi«%  Vv>\  V**i  tt.tSk 
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SURFACE  WATBB  SUPPLY  IN  1906. 


TEXXESSET?  RIVEK  DRAINAGE  BASIK. 


DESCRIPTIOX   OF  BASIN. 


Tennessee  River  is  formed  by  the  junction  of  the  French  Broad  and 
the  Holston,  about  4  miles  above  Knoxville,  Tenn.  It  flows  south- 
westward,  crossing  into  Alabama  about  40  miles  below  Chattanoogi, 
Tenn.y  and,  after  crossing  the  northern  part  of  Alabama,  again  entiin 
Tennessee  in  Harding  County.  It  then  flows  northward,  crossing 
Tennessee  and  Kentucky,  and  enters  Ohio  River  at  Paducah,  about  40 
miles  above  Cairo.  Its  principal  tributary  on  the  north  is  CIidcIi 
River,  which  enters  it  near  Kingston,  Roan  County,  Tenn.  The  prin- 
cipal tributaries  on  the  south  are  Hiwassee  and  Little  Tennessee 
rivers.  The  Hiwassee  rises  in  the  northern  part  of  Georgia  and  flows 
into  the  Tennessee  about  30  miles  above  Chattanooga.  Its  principal 
tributaries  are  the  Okoee  and  Nottely.  Little  Tennessee  River  rises 
in  the  northeast  comer  of  Georgia,  flows  across  the  southwestern 
part  of  North  Carolina,  and  enters  the  Tennessee  near  Loudon,  Tenn. 
Its  principal  tributary  is  the  Tuckas^ee.  French  Broad  River  rises 
in  the  western  part  of  North  Carolina.  Its  principal  tributaries 
are  the  Pigeon  and  the  Nolichucky.  Holston  River  rises  in  the  west- 
em  part  of  Vii^nia.     Its  principal  tributary  is  Watauga  River. 


FRENCH   BROAD   RIVER   AT   HORSESHOE,    N.    C. 

This  station  was  established  October  4,  1904,  and  was  discontinued 
March  31,  1906.  It  is  located  at  the  steel  highway  bridge  at  Horse- 
shoe, N.  C.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  169,  page  89,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  French  Broad  River  at  Horseshoe ^  N.  C.for  IU04  to  VM. 


B.  S.  nrano 


l)Ht«» 


1904. 

July  18 

AiiKiii^t  IS I do 

OctoU'ra ' ilo 

Df'Oi'mlKT  7 ! do 

IWJTi. 

April  12 :  B.  S.  Drant' 

Jiin»»  22 do. 


August  21».  .. 
NovomUT  11 

iiwc;. 

Murch  «) 

Man'h  ») 


do 

W.  K.  Hall. 


W.  E.  Hall. 
....do 


IlydrographtT. 


Width. 


Area  of 
station. 


Oagi' 
height. 


Frrt. 

Sq.ft. 

Ffft. 

1             82 

241 

asti 

82 

285 

1.51 

81 

192 

.51 

81 

318 

1.91 

81 

439 

a  10 

81 

522 

3.S4 

81 

488 

aoo 

81 

1 

259 

1.37 

81 

C13 

4.»V2 

81 

613 

4.62 

IMs- 


5S 
390 
5M 


1.1« 

1.110 

415 


1.410 
1.430 


TENNESSEE  BIVEB  DRAINAGE  BASIN. 
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ktily  gage  height,  in  feet,  of  French  Broad  River  at  Horseshoe,  N.  Cfor  1906. 


E)*}-. 


Jul. 


3.6 
a4 

7.1 
12.7 
13.0 
7.5 
5l9 
5c4 
&0 
4.5 
4.2 
5.5 
5.0 
5l5 
4.8 
46 


Feb. 


&7 
6l3 
&7 
&5 
5.2 
&0 
4.9 
4.8 
4.6 
4.4 
4.2 
44 
44 
43 
42 
42 


Mar. 


Day. 


Jan. 


Foh. 


Mar. 


3.6 
14 
3.7 
5l5 
5l4 


4 
4 
4 
4 
4 
4 


40 

as 

40 
7.3 
7.2 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


44 

40  , 

5.5 

42  1 

as ' 

4  9 

4  2 

a' 8 

7.0 

.!«)  ' 

a  6 

9.9 

as  1 

R8 

6l8 

»L2 

.5.5 

5.9 

mo  ' 

42 

5.5 

lao  1 

40 

49 

14  0 

a9 

48 

lao  1 

as  1 

40 

7.8  I 

a  8 

45 

7.2 

a  7 

46 

7.1  '.. 

' 

45 

7.0  1.. 

7.8 

G.'»    .. 

88 

Rating  table  for  French  Broad  River  at  HorHcshoe,  A'.  ('.,  lUd't  In  JUOC. 


!  heij^t. 


Feet. 
0.3f) 
0.40 
0.50 
0.60 
0.70 
0.80 


Dla- 
ctaarg<>. 


See.-ft. 
242 
258 
275 
292 
310 
328 


Gaae 
height. 


Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


Dis- 
charge. 


(iagi^ 
ioitrht. 


0.90 

347    , 

2.10 

1.00 

367    ' 

2.20    , 

1.10 

387 

2.30    ' 

1.20    1 

406 

2.40    j 

1.30 

429 

2.50 

1.40 

451 

2.60    1 

1 

Sec.'ft. 
473 
49(( 
519 

56(i 
590 
(il5 
040 
665 
695 
725 
7&'> 


hoigl 


Fiet 
«> 


Dis- 
chargj? 


70 
2.80 
2. 90 
a  00 

a  10 
a  20 
a  30 
a  40 
a  50 
a  m 
a  70 
a  80 


.S'<  c.'/t. 
7S5 
SI  5 
845 
H75 
905 

9«i5 
<»95 
1,025 
I.  (MO 
1.0(tt 
1.130 


h(>i^ht. 


Fed. 

a  no 

4.00 
4.20 
4.40 
4(i0 

4.  SO 

5.  (X) 
.5.20 
5.40 
0. 00 


Dis- 
t'hargo. 

Sec. -ft. 
1.1()5 
1.2tM) 
1.270 
1,340 
1,410 
1.480 
1 .  550 
1 . 0.'J0 
1.710 
1.950 


rE.— The  above  table  Isapplicable  only  for  opon-chnnnol  conditions.  It  is  l.a.sod  on  Hpht  disc-barge 
irnnentH  made  during  1904, to  1906.  It  Is  well  d(>fln<Ml  hctwoon  gagf>  hoights  0.5  foot  and  5.0  fi^'t. 
e  5.0  foet  the  rating  curve  is  a  tangent,  the  diflerenco.  In'ing  40  i)fr  tenth. 

Monthly  discharge  of  French  Broad  Rivrr  at  Ilorseshtx  ,  X.  (\,  l!f04  to  1906. 

[Drainage  nnai,  325  square  niilrs.J 

Discharge  in  s<'(^)nd-f<*ot. 


Month. 


Kdii-otr. 


Maxiniuni.'  Minimum.  ,     Mean.      '^*'<'-ft.  per  Depth  in 
I  I    s<i.  mile.        niches. 


*r 

nbcr 

aber 

1904. 

i 

1                275' 

,                710 

l.D.'iO 

1    -           .  --     - 

242  1 

2:.<»  , 

2S4 

2r.«; 
:<4«i 

4s() 

(1.  7,ss 

I.(H. 

1.4S 

0.91 
I.IS 
1.71 

10' 

mrj' 

1... 

1905. 

;i.  (i;jo 

1             .%  110 

1           l.iwIO 

:u)i 
47;i  ' 

725 
r,|5 
•■.«»5  ' 
.').'>4 
'.«5 
815  ' 
.'.42  1 
4').i  , 
4()S 
4'2<» 

'.Ms 
I.  I'M) 

751 
1 .  2S0 
l.(»50 
1 ,  \*X) 
1.(110 

7:{2 

t»4.H 

44»» 

1 .  400 

2.  N2 
:i.  «■><■. 
:i.o«i 
2.:u 
:i.«M 
•A.2:\ 
c.  o:^ 

4. 05 
2.25 
l.«)S 

i.as 
4.;u 

;{.25 
.i.  HI 
A  51 

1.  \M)  1 

2.  W 

'             2,<M0  1 

4  .54 

[i.fuH) 

:{  «>o 

5.  *'CA)  ' 

«■).  95 

rt 

mber 

)er 

'             .■i.S70 

1,2(.K) 
2..U0 

.5.71 

'            2. 51 

2.28 

mber 

nl^er 

5K» 
A. MO 

'            1.54 
4.<)7 

The  year.. . 

5,  ♦i.'iO 

:wi 

1 .  (H) 

;i.;u 

4.5.27 

iry 

lary 

\ 

1906. 

5. 1»50  ' 
2, 2;i0 
'            ;i,510  ' 

1W5 
l.OtiO 
905  1 

2,:wo 
1 .  :\'M) 
1,700 

7.:i2 

4.2S 
5.2;i 

1 

8.44 
4.46 

6.  as 

TE.-~ Values  lor  1904  to  1906  arc  good. 
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8UBBACE  WATBB  SUPPLY  IN  1906. 


FRENCH  BROAD  RIVER  NEAR  ASHEVILLE,  N.  C. 

This  station  is  located  at  the  steel  highway  bridge  known  as  Smith 
Bridge,  about  1  mile  below  the  Southern  Railway  depot  at  Asheyille^ 
N.  C,  and  near  the  end  of  the  Patton  aveQue  line  of  the  Asheville 
Street  Railway  Company.  The  United  States  Weather  Bureau  main- 
tains a  station  at  this  place,  and  furnishes  gage  height  records  to  the 
United  States  Geological  Survey.  The  conditions  at  tliis  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  169,  page 
90,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  measurements  of  French  Broad  Rivir  near  Asheville,  N.  C,  in  1906. 


Date. 


Ilydrographer. 


March  1. 
April  Ifi. 
Juoe  16. 


W.  E.  HaiL 
O.  P.  HalL. 
W.  E.  UalU 


Width. 


Feet. 
314 
336 
342 


ArPA  of 
section. 


Sq.ft. 
1,100 
1,830 
2,400 


I 


Gtiff 
height. 


Div 
ihargF. 


Frtt.     '  Se(.-tt. 

0.43  2:i« 

2.42  ;  <i,3» 

3.87  I  lO.tQO 


Daify  gage  height,  in  feeiy  of  French  Broad  River  near  Asheville,  N.  C.,for  19<)fi. 


Day 

;  Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

Oct. 

Nov. 

I>w. 

1 

.......'      0.3 

2.0 

0.4 

1.8 

0.6 

0.1 

0.5 

0.8 

2.2 

a4 

0.7 

a: 

2 

2 

1.8 

.4 

1.6 

.5 

.5 

.3 

.9 

2.0 

a4 

.»'» 

.6 

3 

'        .3 

1.6 

.5 

1.0 

.5 

.5 

.5 

.8 

1.7 

4.3 

.5 

.5 

4 

4.0 

1.2 

•2.0 

1.0 

.5 

1        .4 

.7 

.7 

1. 1 

5.3 

.5 

.s 

5 

as 

1.1 

1.4 

.8 

.5 

.4 

.7 

.6 

1.6 

4,9 

.5 

.5 

6 

1 
2. 9 

1.0 

1.0 

.8 

.5 

1.4 

.5 

20 

4  5 

.5 

.4 

7 

1.4 

1.0 

.0 

.7 

.6 

.8 

.5 

.8 

1.5 

ao 

.4 

.4 

8 

'       1.2 

1.0 

.6 

.7 

.5 

.4 

.3 

.7 

1.3 

a  2  i 

.3 

4 

9 

1       1.0 

.9 

1.0 

.6 

.3 

.4 

1.0 

.3 

1.0 

2.6 

.3 

.4 

10 

'        .7 

1 

.8 

.8 

.9 

.3 

.8 

.5 

•> 

.   4 

2.3 

••> 

.4 

11 

1        .3 

.6 

.6 

.2 

09 
.   4 

.3 

.2 

.6 

2.0 

o 

I.'". 

12 

i       1.0 

.7 

.5 

.5 

.2 

.6 

.2 

.1 

.   4 

1.8 

o 

1  1 

13 

1       1.1 

.9 

.5 

.5 

.2 

1.8 

.2 

.1 

1  5 

1.7 

•> 

.< 

14 

1       1.3 

.   4 

.5 

.0 

.1 

3.6 

.2 

1.0 

.8 

1.5  i 

.1 

,ii 

15 

;   11 

.0 

1.0 

3.2 

.1 

3.5 

1.4 

1.1 

.6 

1.4 

.1 

.  .'i 

10 

:      1.0 

.5 

2.2 

2.0 

.1 

4.2 

2.1 

.8 

.5 

1.3 

.1 

17 

:        .8 

.() 

1.4 

1.0 

.1 

a  4 

1.6 

.8 

.4 

1.3  j 

.1 

.6 

18 

.7 

.(• 

1.0 

1.2 

.1 

as 

2.5 

1.0 

•    1 

1.4 

2.0 

1.J 

19...- 

1        .7 

.0 
.5 

.9 
2.0 

1.0 
.9 

.0 
.0 

2.0 
1.5 

2  9 
2.1 

1.4 
1.0 

5.1 

2.6 
2.0 

5.0 
4.1 

,9 

20 

1              r. 
......             .  .J 

.9 

21 

■    .5 

.5 

2.0 

.8 

.0 

1.1 

1.5 

1.4 

4  7 

L6 

3f. 

.9 

22 

8 

1.1 

1.5 

.8 

.0 

.4 

1.5 

.7 

4  0 

1.4, 

3.1 

.^ 

23 

7.  S 

1.8 

1.1 

.7 

-0.1 

.9 

2.5 

1.0 

2.8 

1.3  1 

3.0 

.  1 

24 

1      7.0 

.0 

l.O 

.0 

-0.1 

.9 

1.6 

.8 

2.6 

1.3  1 

1..5 

.i 

25 

5. 0 

.r. 

.9 

1 

.5 

-0.2 

1.4 

1.1 

.8 

2.1 

1.2 

1.1 

..■» 

»; 

1       3.0 

.5 

.8 

-  1 

.0 

1.1 

1.1 

.6 

2.1 

1.1 

1.0 

• 

27 

:i  5 

.5 

.8, 

.5  ' 

1.2 

.7 

1.4 

.9 

2.1 

1.0 

.<» 

A 

28 

1      2.1 

.  o 

.8 

.5 

1.0 

.8 

1.1 

2.6 

2.2 

.9 

.9 

A 

29 

2.2 

.9  ' 
1.5 

:•^ 

.0 
.3 

.6 
.6 

.7 
.8 

2.5 
2.8 

a5 
as 

.9 

.8  ' 

A 

30 

2.  1 

A 

31 

'      2.0  1 

1 

1 

.1 



.7 

a2 

.8 

V 

i  BIVER   DSAIHAOE   BA6IH. 
Rating  iMt/or  FrtnA  Broad  River  mar  AiheiilU,  ,\.  ('..for  1906. 


•#.. 

DU- 

». 

cftarB-.  , 

'r^ 

t.TM     , 

2,9B0 

iMnrnta  made  during  19M  to  IS06.    ft  I*  wrll  di'Oned  1>rlwn>n  )»«<'  lipiKhtK  -1.0  fool  ni 
Above  gage  height  3.10  the  rating  curvs  Is  a  tangent,  the  dtnerenii:  Iw  nglOO  |Hft™ih, 

Monlhly  JUchargt  of  French  Broail  tiiitt  neur  .Uhi-ntle.  X.  ('..for  I'.ioii. 

[Drainage  area,  IMT  snuare  miles] 

j        Diwhargp  In  ae.-ond-l.x't.  Ilim-..l] 

Month.  |-     -■      ",_...  ;    ._  R,,"    „   ,„.,  „ 


TENNESSEE    RIVER    XEAR    KNOXVILI.E,  TENX. 

rhis  station  is  located  at  the  Gaj-  street  or  coimfy  liitjliway  ln' 
ge  heights  are  furnished  by  Ignited  States  Wcullicr  Bureau. 
iditions  at  this  station  and   the  liciuh  marks  iiic   des<ril)e 
iter-Supply  Paper  No.  169,  i>age  116,  where  are  given  alsii  refeic 
pubhcations  that  contain  data  for  previous  years. 


idge. 
Tlie 
d   in 


THtchatge 


of  Tniiugii,r  Kirrr  war  Kmr.iJl,:  T.nn.,  m  ;.'"'(;. 
HjUrographer,  ,  Whlth.  !  ■^:^J^  \  ^j.^f;;    |  ,., 
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SURFACE   W.4TER   SUPPLY   IN   1906. 


Daily  gage  height,  in  feet,  of  Tennessee  River  near  Knoxville^  Tenn.^/or  1906. 


Dfty.             JaD. 

Feb. 

Mar. 

Apr. 

Hay.  1 

i 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

1 

2.1 

6.6 

2.7 

5.4 

2.2 

1.7 

1.9 

6.5 

9.3 

7.0 

2.2 

o 

1.9 

6.0 
5.3 

2.6 
2.7 

5.0 
4.4 

2.5' 
2.5  , 

2.0 
2.1 

1.7 
1.6 

4.7 
4.3 

7.1 
5.1 

5.8 
5.4 

2.1 

3 

1.9 

2.0 

4 

3.5 

4.6 

3:2 

3.9 

3.0 

2.0 

1.5 

4.7 

4.0 

7.7 

2.0 

5 

7.4 

4.0 

3.8 

3.5 

3.7 

2.0 

2.2 

4.3 

4.8 

8.4 

1.9 

6 

7.3 

3.7 

4.0 

3.4 

4.9 

1.9 

1.9 

3.7 

7.4 

8.1 

J.8 
1.& 

t ..... . 

5.5 

3.6 
3.4 

3.4 
3.1 

3.4 
3.5 

6.1 
7.3 

2.4  . 
2.2  , 

1.8 
1.9 

3.3 
3.1 

8.4 
5.9 

8.1 
6.7 

8 

3.9 

l.i< 

9 

3.7 

3.1 

2.9 

3.8 

6.3 

1.9 

2.4 

3.0 

5.2 

5.7 

1.3- 

10 

3.3 

2.9 

2.9 

5.2 

4.6 

1.6  . 

2.4 

2.4 

4.3 

4.8 

l.T 

11 

2.9, 

2.8 

2.8 

5.2 

3.8 

1.5 

2.2 

2.3 

3.6 

4.1 

1.7 

12 

2.8 

2.6 

2.6 

4.4 

3.4 

1.7 

1.9 

2.1 

3.1 

3.7 

1.8 

13 

3.0 

2.6 

2.4 

3.7 

3.0 

1.7  . 

1.6 

2.1 

3.4 

3.4 

2.3 

M 

3.7 

2.6 

2.3 

3.3 

2.7 

3.0 

1.4 

2.3 

3.1 

3.1 

2.7      ; 

15 

4.2 

2.7 

3.4 

3.8 

2.5 

5.6  1 

2.1 

3.1 

2.8 

2.9 

2.4     : 

16 

4.9 

2.7 

7.3 

6.6 

2.3 

5.4! 

2.1 

4.2 

2.5 

2.7 

2.1      i 

17 

4.9  i 

2.7 

8.0 

8.1 

2.1 

5.9 

3.8 

6.2. 

2.2 

2.6 

2.01    2 

18 

4.3' 

2.7 

6.5 

5.9 

2.0 

5.0 

6.5 

4.7^ 

2.0 

2.5 

2.3      3 

1» 

3.9  1 

2.5 

4.9 

4.7 

1.9 

4.0 

5.0 

5.0 

1.9 

2.7 

10.0      3 

20 

3.7. 

2.4 

4.5 

4.0 

1.9 

3.3 

5.2 

4.2 

10.9 

4.2 

23.0      i 

21 

3.5! 

2.3 

5.2 

3.6 

1.8 

3.0 

4.8 

4.1 

7.9 

8.5 

17.7      3 

22 

3.2. 

2.6 

4.9 

3.4 

1.9 

2.7 

4.6 

3.9 

6.7 

7.2 

11.4      3 

23 

4.7  i 

3.0  : 

4.2 

3.0 

1.7 

2.7 

5.0 

3.7 

5.8 

5.2 

7.5 

24 

20.1 

3.1 

3.9 

2.9 

1.6 

2.7 

4.7 

4.1 

5.0 

4.2 

5.7 

25 

18.1 

3.0 

3.6 

2.7 

1.5 

3.2 

3.9 

5.2 

4.3 

3.7 

4.8      J 

26 

9.9' 

2.8; 

3.5 

2.5 

1.4 

3.6 

3.2 

3.9 

4.1 

3.3 

4.2      ' 

27 

7.9. 

2.8 

3.6 

2.6 

1.4 

3.2 

3.0 

3.2 

3.0 

3.0 

3.8 

28 

7.3 

2.7 

4.0 

2.3 

2.2 

3.0 

2.8 

5.8 

3.3 

2.8 

3.5 

29 

7.2 

4.0 

2.3 

3.0  : 

2.5 

3.2 

4.4 

3.7 

2.6 

3.3 

30 

7.0 

4.2 

2.2 

2.5 

2.1 

3.1 

7.7 

4.6 

2.4 

3.1 

31 

6.7 

...... .j 

1 

4.6 

2.0  ; 

1 

5.6 

9.8 

2.3 

^  ^    m 

Ratifuj  table  for  Tennessee  River  near  Kiioxrille,  Tmn.,for  UHHi. 


Gagi' 
height. 

Dis- 

C.a«» 
height. 

Feet. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 

1      Dis- 

chargr. 
Sfc.-ft. 

charge. 
Sec. -ft. 

charge. 
Sfc.'ft. 

height. 
1      Feet. 

ch«rg»». 

Feet. 

Sec.-H. 

1.40 

(>.590 

2.80 

12.3tlO 

420 

18.240 

i        fi.  30 

2t>. «« 

1..50 

li.970 

2.90 

12.780 

430 

18.060 

j        0i40 

27,530 

HO 

7.3eo 

auo 

13.300 

440 

19.080 

1        <x60 

2S..'l80 

1.70 

7.7«) 

;iio 

13.fV30 

450 

19.500 

&80 

2i*.240 

l.SO 

8.170 

3.20 

14.040 

4.60 

19.930 

1        7.00 

30.  lOl) 

1.90 

8.580 

.^:{0 

14. 44-0 

4  70 

20.340 

8.00 

.•M.400 

2.00 

9.000 

a40 

14.880 

4.80 

20.700 

9.00 

;js.K10 

2.  10 

9.420 

xm 

1.5.  ;«o 

490 

21.180 

10  00 

43.»0» 

21  J) 

9.840 

3.ti0 

15.  Til) 

olOO 

21.  tW) 

11.00 

4.S..'ini'» 

2.30 

lO.JtiO 

:i70 

ir>.  140 

5l20 

22.440 

12  00 

.=i;i.7ft) 

2.40 

10.080 

3.80 

Ui.,'»tiO 

5l40 

23.280 

!      13.00 

:/>.  200 

2..T0 

11.100 

a90 

10.980 

,1  tiO 

24.130 

14  00 

To.onti 

2.(10 

11.520 

4.00 

17.400 

'kH) 

24,900 

15.00 

71.000 

2.70 

11.940 

4.10 

17.S20 

tlOl) 

2.=i.800 

;    laoo 

TT.ttJO 

Note.— Th«'  abov**  tabU'  is  appUcablo  only  for  op.^n-ohaiinel  conditions.     It  is  Ki.^M  «)n  • 
mfasurenient!*  iiiadv  during  1>«9^»  to  I'.iOi).     It  "i<*  wi'U  dfrinj^l  up  to  gage  height  of  24  f«>et.    Al 
h«'lght  U-Ofj-et  Ihi'  niting curve  is  rt  tangi'nt.  th<'dilTiTenc«*l¥'ingtiOO  per  tenth. 


TENKES8EE  BIVBB  DBAIKAQE  BASIK. 


75 


^onthly  dUeharge  of  Tenneuee  River  near  Knoxinlle^  Tenn.,  for  1906. 

[Dntlnage  area,  8,990  square  miles.] 


Discharge  in  second 

[-feet. 

Run- 

off. 

Depth  in 
inches. 

Month. 

Maximum. 

Minimum. 

Mean. 

Sec. -ft.  per 
sq.  mile. 

- 

102,000 
28,400 
34,400 
34,800 
31,400 
25,400 
28,000 
42,600 
48,000 
36,600 

119,000 
48,000 

8,580 

10,300 

10,300 

9,840 

6,590 

6,970 

6,590 

9,420 

8,580 

10,300 

7,760 

9,420 

25,300 
14,400 
17.100 
17,200 
12,800 
12,000 
13.500 
18.400 
21.200 
20,300 
20,700 
15,800 

2.81 

1.00 

1.90 

1.91 

1.42 

1.40 

1.50 

2.05 

2.36 

2. 2(i 

2.3a 

1.70 

a  24 

1.67 

2.19 

2.13 

1.64 

1.56 

1.73 

2.36 

2.63 

• 

2.61 

2.57 

2.03 

ar 

119.000 

6,500 

17,400 

1.94 

26.36 

lues  for  1906  are  excellent. 


TENNESSEE   RIVER   AT   CHATTANOOGA,    TENN. 

tation  was  established  in  1879,  at  the  foot  of  Lookout  street, 
>w  Chattanooga  Island,  by  the  Signal  Corps  of  the  United 
rmy,  but  since  July  1,  1891,  it  has  been  in  charge  of  the 
Bureau.  Gage  heights  are  furnished  to  the  Geological  Sur- 
ugh  L.  M.  Pindell.  The  conditions  at  this  station  and  the 
arks  are  described  in  Water-Supply  Paper  No.  169,  page  99, 
e  given  also  references  to  publications  that  contain  data  for 
years. 

harge  meoMurementB  of  Tennessee  River  at  Chattanooga,  Tcnn.,  in  1006. 


nydrographer. 


Width. 


F.  A-  Murray ' 

O.  P.  nali 

do I 

F.  .\.  Murray 

I 


Feet. 
1,12<) 
1,(>W) 
\,{\m  i 
l.OSO 


Area  of 
^•eotion. 

Sq.  ft. 

13. 10() 
7,69(> 
9.H10 

10,  KK) 


Oape 

height. 

Feci. 
S..% 
3.  to 
r>.  4'i 


Dis- 
charge. 


Sec. -ft. 
52.  WX) 
H),8(X) 
31.;i<K) 

;n.iKK) 
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SURFACE   WATEB  SUPPLY  IN  1906. 


Daily  gage  height^  in  feet,  of  TenneMiee  River  at  Chattanooga,  Tenn.,for  lim. 


Day. 


Jan.  '  Feb.  ,'  Mar.  <  Apr.     Slay.  •  June.  I  July,  i  Aug. 


Sept.     (.k-t.     Nov.  inf. 


1 '  5.5) 

2 5.1 

3 1  .5.0 

4 '  8.3 

5 1  12.0 

I 

6 i  12.9 

7 '  12.1 

8 10.9 

9 9.1 

10 8.5 

11 7.6 

12 7.0 

13 6.7 

14 6.9' 

15 6.9 

16 7.4 

17 S.0  1 

18 8.9 

19 8.7 

20 8.0 

21 7.5  . 

22 7.3 

23 8.7 

24 12.4 

25 17.4 

26 ,  21.4 

27 18.9 

28 13.4 

29 11.1 

30 10.2 

31 10.1 


9.6 

5.3 

1 

14.8 

4.9 

4.1 

4.6 

4.  1 

13.0 

13.9 

1.:. 

&] 

9.1 

:      5.2 

12.4 

4.8 

3.8 

4.2 

9.0 

11.7 

19.2 

1.} 

6.) 

8.8 

5.5 

10.6 

4.8 

4.1 

3.9 

9.5 

10.3 

W.3 

1.3 

*.: 

8.3 

8.2 

9.2 

4.9 

4.3 

3,7 

8.2 

8.9 

17.9 

4.2; 

5.1 

7.7 

9.4 

8.3 

5.1 

4.3 

3.5 

7.6 

1.  1 

1.^8 

3.> 

U 

7.0 

8.6 

7.5 

5.5 

4.3 

3.5 

7.9 

7.9 

13.6 

3.9 

u 

6.5 

7.7 

7.1 

6.0 

4.1 

3.7 

7.3 

9.1 

1.5.3 

3.9 

u 

6.1 

7.2 

6.9 

7.2 

3.9 

3.7 

6.9 

10.4 

1.5.4 

3.S 

M 

5.8 

6.7 

6.9 

8.2 

3.9 

4.4 

6.2 

10.4 

1.1.4 

3.7. 

U 

5.6 

6.3 

7.4 

8.9 

3.8 

5.4 

5.8 

9.3 

11.4 

3.6, 

1 

LI 

5.3 

6.9 

8.6 

8.3 

3.6 

5.5 

5.5 

9.2 

9.9 

1 

U 

5.0 

5.7 

9.3 

7.0 

3.2 

5.2 

5.2 

8.S 

.S.6 

3.5 

u 

4.8 

5.4 

8.7 

6.1 

3.2 

4.5 

4.9 

8.0 

7.6 

3.5 

11 

4.« 

5.1 

8.1 

5.5 

4.4 

4.7 

4.7 

7.0 

7.0 

3.7 

il 

1.7 

.V- 

8.4 

5.1 

5.4 

6.7 

5.1 

6.2 

G.4 

4.0' 

u 

4.6 

7.3 

8.7 

4.8 

7.8 

8.7 

6.3 

5.7 

6.n 

4.1 

u 

4.6 

9.9 

9.4 

4.5 

9.2 

7.9 

7.3 

5.2 

,5.7 

4.4 

il 

4.5 

10.6 

10.1 

4.2 

8.6 

9.3 

7.2 

4.9 

.5.6 

4.4 

5.1 

4.5 

10.4 

10.2 

4.0 

7.7 

14.2 

7.6 

4.8 

7.0 

^.2 

Ki 

4.4 

10.7 

8.9 

3.8 

6.8 

15.0 

7.7 

6.1 

7.1 

22.1 

%i 

4.4 

10.6 

7.7. 

3.7 

6.0 

10.8 

7.7 

8.1 

6.9 

31.6 

J.I 

4.9 

9.7 

7.0 

3.6 

5.5 

10.3 

7.3 

11. 1 

7.0 

33.3 

9.S 

5.5 

8.9 

0.5 

3.5 

5.1 

12.0 

6.9 

10.3 

8.9 

31.n 

U 

6.0 

8.1 

6.0 

3.5 

4.9 

13.7 

6.5 

9.2 

M.4 

22.0 

1.1 

5.8 

7.4 

5.7 

3.1 

6.0 

12.3 

6.5 

8.5 

7.4 

13.0 

7J 

5.5 

6.9 

5.4 

3.3 

6.6 

9.7 

7.1 

9m     m 
t.  i 

6.6 

9.7 

U 

5.3 

6.7 

5.2 

3.3 

6.7 

8.1 

7.3 

7.0 

6.0 

8.6- 

il 

5.2 

6.9 

5.3 

3.7 

6.2 

7.5 

6.7 

6.6 

5.6 

7.7  i 

LI 

7.6 

5.6 

3.9 

5.5 

7.2 

6.5 

5.9 

5.2 

7.2' 

Li 

9.6  ! 

5.3 

4.1 

5.0 

6.6 

7.7 

6.1 

■*-^  , 

6.Ki 

10.1 

13.7 

4.6 

7.0 

9.7 

1.7' 

ILl 

Katimj  table  for  Tennessee  Hirer  at  Chattanooga^  Tmn.,for  l9ini. 


Ctnttk* 
I  height. 

I      Fert. 

j        3.20 

I        ;i30 

3.40 

I        3.50 

i        3.ti0 

:i  70 

3.  NO 

I        3.  W 


Dia-  Gago  Dls-  Ga«n     !      Dis- 

charge,      height,      charge.  '    beigbt.   '  charge. 


Stc.-ft. 
17.920 
18.4(iO 
19,000 
19.550 
20.100 
20.«)0 
21.220 
21.790 


Fret. 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.  m 
4.70 


Sec.-ft. 
22.360 
22.940 
23.520 
24, 100 
24.090 
25.280 
25.870 
2t').470 


Feet. 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 


Sec.-ft. 
27,070 
27,680 
28.300 
28.920 
29.550 
30.180 
30.820 
31,470 


Gaae 
height. 

Feet. 
5.00 
5.70 
5.80 
5.90 
&00 
7.00 
8.00 


Di.s- 
charg^. 

Sec.-ft. 
32.120 
32. 7» 
:C.  4.50 
34.120 

:«.sno 

41.<i00 
4S.400 


NoTE.--Thoal>ovetal»le  la  applicable  only  for  open-channel  conditions.    It  Is  Ivased  on 
mea.surements  made  during  1893  to  190<).    It  is  well  deflned  up  to  gage  height  of  20  fe«*t.    .\1 
height  6.0  feet  the  rating  curve  ia  a  tangent,  the  difference  being  «80  per  tenth. 
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iorUhly  ditcharge  of  Tennessee  River  at  Chattanooga,  Tenn.yfor  1906. 

[DnUnage  area,  21,400  square  miles.] 


Month. 


ear. 


Discharge  in  second-feet. 

I 
Minimum.      Mean. 


Maximum. 


Run-off. 

Sec. -ft.  per  Depth  in 
sq.  mile.       inches. 


140.000 

50,300 

87,200 

94,600 

54,500 

56.600 

96.000 

60,000 

82,400 

125,000 

220.000 

105,000 


'220,000 


28,300 
24,700 
28,900 
29.600 
18.500 
17.900 
19,600 
26,500 
27,100 
26.500 
19.600 
28.900 


60.600 
34. 100 
47.300 
48.700 
28,600 
30.400 
44,300 
41.800 
49.600 

56. 300 
40, 100  I 


17,900  ;      45,100 


2.83 
1.5ft 
2.21 
2.28 
1.34 
1.42 
2.07 
1.95 
2.32 
2.75 
2. 63 
1.87 


2.10 


3.26 
1.66 
2.55 
2.54 
1.54 
1.58 
2.39 
2.25 
2.59 
3.17 
2.93 
2.16 


28.62 


aiues  for  1906  are  excellent. 


DAVIDSONS    RIVER    NEAR   DAVIDSONS    RIVER,  N.  C. 

station  was  established  May  19,  1904.  It  is  located  at  En^- 
dge,  about  2  miles  from  Davidsons  River,  N.  C,  and  about 
b  above  the  mouth  of  Avery  Creek.  The  conditions  at  this 
and  the  benck  marks  are  described  in  Water-Supply  Paper 
>,  page  101,  where  are  given  also  references  to  publications 
itain  data  for  previous  years. 

Measurements  of  Davidsons  River  near  Davidsons  River,  N.  C. 


nydrographor. 


W.  E.  Hall. 
do 


Width. 


Feet. 


Area  of  '     Gage  Dis- 

stiction.  I   height,      charge. 


(57 
77 

fiq-ft.     ! 
124  , 
234)  ! 

Feet. 
1.25 
2.74 

1 

Sec.-/t. 
129 
1,020 

78 


SURFACE  WATER  SUPPLY  IK  1906. 


Daily  gage  height,  in  feel  of  I>avid»on»  River  near  David^anM  River,  N.  C.^/or  m 


Dfty. 


1. 

2. 
3. 
4. 


5 1.551 


6.. 
7.. 
8.. 
9.. 
10.. 


11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1.4 

1.3 

1.25 

1.25 

1.2 

1.15 

1.25 

1.25 

1.3 

1.2 


1.25 
1.2    I 
1.15  I 
1.15 
1.15 

1.15 

4.1 

2.6 

2.05 

1.8 

1.75 

1.6 

1.55 

1.5 

1.5 

1.5 


1.3 

1.25 

1.25 

1.25 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.1 

1.1 

1.45 
1.25 
1.15 
1.15 
1.15 

1.1 
1.2 
1.1 


1.25 

1.2 

1.35 

1.25 

1.2 

1.2 

1.15 

1.15 

1.15 

1.7 

1.35 

1.3 

1.25 

1.0 

1.5 

1.4 

L35 

1.3 

1.25 

1.25 

1.2 

1.3 

L2* 

1.75 

2.0 

1.7 


1.3 

1.25 

1.25 

1.3 

1.25 

1.2 
1.2 
1.2 
1.7 
1.7 

1.5 

1.4 

1.35 

1.3 

1.3 

1.25 
1.25 
1.2 
1.2 


May.  !  June.    July,  i  Aug. 


1.1 
1.1 
1.1 
1.1 
LI 

1.1 

1.1 

1.06 

1.06 

1.05 

1.0 
1.0 
1.0 
LO 
1.0 

1.0 
.95 
.95 

1.0 

1.0 

.95 
.95 
.95 
.95 


Sept. 


1  *•- 

.V 

1.15 

L7 

1.15 

1.6 

1.15 

1.4 

1.15 

L25 

1.15 

1.15 

1.1 

1.05 

L2 

1.3 

1.25 

1.65 

1.5 

1.3 

1.2 

1.15 

1.55 

1.45 

1.75 

3.5 

2.2 

2.5 

2L1 
XO 
1.8 
1.7 
1.6 

1.5 

1.45 

1.4 

1.45 

1.4 

1.35 

1.3 

1.25 

1.25 

1.25 


1.25 

1.5 

1.65 

1.6 

1.45 

1.4 

1.35 

1.3 

1.4 

1.3 

1.25 

L25 

1.2 

1.2 

2.15 

1.85 

1.95 

1.85 

1.7 

1.6 

1.5 

1.45 

1.4 

1.4 

1.4 

1.65 

1.7 

1.65 

1.5 

1.45 

1.4 


1.4 


1.25 

1.2 

1.3 

1.25 

1.4 

1.3 
1.6 
1.5 
1.6 
1.5 

1.4 

1.35 

1.35 

1.45 

1.35 

1.45 

1.4 

1.35 

1.5 

1.5 

1.8 


1.6 


1.4 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.95 

1.45 

1.75 

1.42 

1.6 

1.35 

1.55 

1.3 

1.75 

1.3 

1.4 

1.35 

1.35 

1.4 

1.3 

1.3 

1.3 

1.25 

2.7 

3.0 

2.0 

1.8 
1.7 


85 
75 


1.8 

1.7 

1.75 

2.0 

2.5 

2.6 


Oct .      Nor. 


2.1 
2.« 
3.2 
2.5 
2.1 

2.1 

1.9 

1.8 

1.75 

1.4*5 

1.63 

1.6 

1.55 

1.5 

1.5 

1.45 

1.45 

1.7 

1.55 

1.5 

1.45 

1.4 

1.4 

1.35 

1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 


1  2 
1-2 
12 
1.2 
1.13 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1    ; 
1.1 

1.15 
1.15 
2  ^5  , 
2.45 
1.8 

1.6 
1.5 
1.4 
1.4 
1.3 

1.3 

1.3 

1.25 

1.2 

1.2 


I 


Rating  table  for  Davulsons  River  near  Davidsons  River,  N.  C,  for  190€. 


Gage  Dis-  Gase  Dis-      j     Oace  Di»-  Ga£c 

height,      charge.  '    beignnt.  |  charge.  |,  heignt.  I  charge.  ,.  height. 


Feft. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 


Sfc.-ft. 
60 
79 
100 
122 
147 
176 


i! 


Feet. 
1.50 

i.eo 

1.70 
1.80 

i.go 

2.00 


Sec.-ft. 
210 
250 
295 
345 
400 
460 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 


8ec.-ft. 
520 
fiOO 
600 
735 
815 
895 


I 


Dis- 
charge, 


Feet. 

Sfc.-fi. 

2.70 

985 

2.80 

1,075 

2.90 

1.170 

3.00 

1.2»i5 

3.20 

1.4»jO 

3.40 

l.(i*iO 

NoTK.-  The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  disch 
nieasuri'raents  made  during  1904  to  1906.  It  is  well  defined  between  gage  heightH  0.7  foot  Mud  l.;j 
Above  gage  height  3.1  feet  the  rating  curve  ia  a  tangent,  the  diflerenoe  being  100  i>er  tenth. 
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nUhly  discharge  of  Davidsons  River  near  Davidnons  River,  X.  C,  for  1906. 

[DraiDAge  area,  41  square  miles.] 


Month. 


er. 


pr. 


«  year. 


Discbarge  In  socond-fe^t. 


Run-ofl. 


Maximum.  Minimum.      Mean.      ^;l^'    ^^^^^^ 


2,360 

79 

297  , 

7.24 

8.35 

193 

100  , 

IHO 

3.17 

3.30 

460 

100  ' 

177  I 

4.32 

4.98 

295 

HI  1 

1.V2  1 

3.71 

4.14 

295 

00 

102  , 

2.49 

2.87 

1,760 

90 

293 

7.15 

7.98 

555 

122 

22J3 

5. 51 

6.35 

400 

122 

189 

4.61 

5. 32 

1.260 

134 

:«6  1 

8.i:x 

9.68 

1,460 

134  1 

325  ' 

7.W 

9.14 

1.120 

100 

191  1 

4.  r.6 

5.20 

430 

100  1 

162  ' 

3. 95 

4.55 

2,:J60 


m 


217 


5.  28 


ri.86 


— Valuesare  rated  as  follows:  January,  June,  SepU'mlMT,  and  (X-toher,  gocni;  reniaining  months, 


NORTH    FORK    OF   MILLS    RIVER    AT    PINKBKl),    N.    C. 

s  station  was  established  May  18,  1904.  It  is  located  at  the 
1  bridge  in  the  village  of  Pinkbed,  N.  C.  The  conditions  at  this 
n  and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
age  105,  where  are  given  also  references  to  publications  that  con- 
ata  for  previous  years. 

'Jwrge  measurements  of  North  Fork  of  Mills  River  at  Pinkbed,  N.  C,  in  1906. 


Dis- 
charge 


Sec.-ft. 
351 
92 
93 


^. 

• 
Ilydrograpbcr. 

1  Width. 

1 

Area  of 
rk-ction. 

Sq.  ft. 
HI 
40 
41 

Cage 
height. 

Fat 
2.  -22 
1.  19 

ler  15.. 

W.E.Hall.. 
do 

,      Frtt. 

as 

39 

39 

1 

crl5.. 

do 

1.19 
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SUBFACE   WATEB   SUPPLY   IN   1906. 


Daily  gage  height,  in  feet,  of  North  Fork  of  MHU  River  at  Pinkbed,  X.  C.,for  m 


1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Dfty. 


Jan. 


Feb.     Mar. 


Apr. 


lUy. 


June.    July. 


Aug. 


Sept.     Oct.     Nov. 


a9 

L45 

LO 

L5 

L05 

a9 

1 
L2 

LI 

L5 

2.3 

L25 

.9 

L4 

.95 

L4 

LO 

LI 

L15 

LI    : 

L4 

23 

L2 

Z2 

L3S 

L5 

L3 

LO 

.9 

LIS 

L15 

L3 

a  1 

Ll> 

2.0 

L35 

L3 

L26 

LO 

LI 

LI 

LI     ' 

L25 

28 

L2 

L55 

L3 

LI 

L3 

LO 

L2 

LI 

LI 

L45 

245 

L2 

1.4 

L25 

LI 

L25 

LO 

LI 

LI 

LI 

L45 

2  3 

L2 

1.3 

L25 

LI 

L2 

LO 

LO    : 

LI 

LI 

L4 

21 

L2 

1.2 

L2 

LI 

LIS 

LO 

LO    ' 

LI 

LI 

L3 

Lft^i 

LIS 

LI 

L15h 

Ul 

LI 

LO 

LO    ! 

L2 

LI 

L4 

L85 

LIS 

1.1 

LI 

LOS 

LI 

.95 

LO    1 

LI 

LOS 

1.3R 

L8 

LIS 

1.1 

LI 

LO 

LI 

.95 

LI 

LI 

LO 

L25 

L7 

LI 

1.2 

L15 

LO 

LI 

.9 

L2 

LI 

LO 

L2 

L65 

LI 

1.15 

LI 

LO 

Li 

.9 

a7  , 

LOS 

LO 

L2 

L6 

LI 

L2 

LI 

LO 

L3 

.9 

2.4    • 

LOS 

LI 

L3 

L55 

LI    . 

1.15 

LI 

L5 

L8 

.9 

a7 

L5 

LI 

L2 

L55 

LI 

1.15 

LOS 

L15 

L5 

.8S 

2.3 

L45 

LI 

L2 

L5    1 

LI 

LI 

LOS 

LI 

L4 

.75 

2L1 

L3 

LI 

L15 

L5 

LI 

LI 

LOS 

LOS 

L3 

.75 

L9 

L4 

LI 

20 

L55 

L4 

LI 

LOS 

L6 

L3 

.7 

L7 

L6 

LI 

ai 

L6 

26 

L05 

LOO 

L4 

L2S 

.8 

L6 

L5S 

LOS 

22 

L55 

1 

1.7 

LOS 

L3 

L4 

L2 

.8 

L5 

L4 

LIS 

L9 

1 
1.5 

L6 

4.0 

LI 

L3S 

LIS 

.8 

L5 

L4 

LI 

L8    , 

L45 

L5 

3.0 

LOS 

L2 

LIS 

.8 

L4 

L3 

LOS 

L7 

L4 

L5 

22 

LO 

LI 

LI 

.8 

L4 

L2 

LOS 

L65  1 

L4 

L4       1 

L9 

LO 

LI 

LI 

.75 

L3S 

L2 

LO 

.L7 

L4    ; 

L3$     1 

L8 

LO 

LI 

LI 

L6 

L3 

L2 

LO 

L6 

L35 

L3       1 

LG 

LI 

LIS 

LI 

LI 

L3 

L2 

LOS 

L65 

L3 

L3   .   1 

L55 

LO 

LI 

LI 

LOS 

L2S 

LIS 

L5 

L8 

L3 

L3      1 

L5 

L5S 

LOS 

LO 

L2 

LI 

L6 

24 

L3    1 

LS     1 

L5 

L8 

LOS 

.9 

L2 

LI 

L7 

24 

L25 

L25     1 

L5 

L6 

.9 

LI 

L8 



1 

Rating  tahU  for  North  Fork  of  Mills  River  at  Pinkbed,  N  C.Jor  1906. 


Gage 
height. 

Dis- 
chaigf.  , 

bei^t. 

Dis- 
charge. 

Feft. 

Sec.-ft. 

Feet. 

Sec-ft. 
175 

0.70 

&'>    1 

i.eo 

0.80 

45 

L70 

200 

o.go 

Sti    < 

L80 

225 

1.00 

68    , 

L90 

250 

1.10 

81    ' 

200 

280 

L20 

95    , 

210 

310 

1.30 

110    , 

2  20 

340 

1.40 

130    ; 

2  30 

370 

L50 

150    1 

2  40 

405 

Gase     '     Dis-      '     Gago 
height.  I  chaige.      height. 


Feet. 
250 
260 
270 
280 
290 

aoo 
a  10 
a20 
aao 


Sec-ft. 
440 
475 
515 
555 
505 
640 
685 
730 
780 


Feet. 
a40 
?.S0 

aco 
a  70 
a80 
ago 

4.00 


Dis- 
chjigp. 


Sec-ft. 

830 

880 

930 

990 

l,aTO 

1.110 

1.170 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  hasod  f»n  '\\9c 
measurements  made  during  1904  to  1900.  It  is  fairly  well  defined  between  gagu  heights  O.^  Uk 
1.2  l«.'t. 
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M<mthly  discharge  of  North  Fork  of  MiUs  River  at  Pinkbed,  N.  C.Jor  1906. 

[DrainAge  am,  24  square  miles.] 


Discbarge  in  second 

[-feet. 
Mean. 

185 

88.6 
102 
102 

61. 5 
193 
100 

92.0 
190 
221 
119 

90.4 

Kun-olf. 

Montb. 

Maximuni. 

Minlmuni. 

S(>c.-ft.pr   Depth  in 
sq.  ^lilo.       inches. 

■mrv 

1,170 
140 
225 
225 
175 
990 
175 
225 
665 
685 
475 
'225 

56 
68 
62 
74 
35 
56 
74 
68 
88 
102 
81 
81 

7.71              8.89 

BTDary 

3. 69             3. 84 

Uih 

4.25              4.90 

Mil 

4.  '25              4.  74 

C!v..:...    

2. 56              2. 95 

^V  '  '-••'•• - - 

&04              8.97 

riy 

4. 17  '            4. 81 

i^pifft                   .  

3. 83              4.  42 

lainntrT 

7.92              8.84 

libber 

9. 21             10. 62 

Itfmnlipr 

4. 96              5. 53 

DiHnnber 

3.  77              4. 35 

Tb*».  yi-ar 

.     1,170 

35 

129 

5. 03            72. 86 

1 

XOTE.— Values  for  1906  are  good. 

SOUTH   FORK   OP   MILLS   RIVER   NEAR   SITTON,  N.  C. 

This  station  was  established  May  18,  1904.  It  is  located  at  Syca- 
more Church,  about  1  mile  below  Sitton's  mill,  Sitton,  N.  C.  The 
<Dwiditions  at  this  station  and  the  bench  marks  are  described  in  Water 
Supply  Paper  No.  169,  page  107,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

THtcharge  measurementi  of  South  Fork  of  Mills  River  ruar  Sitton,  N.  (\,  in  1906. 


Oat*?. 

Uydrogiapber. 

Width.  1 

Area  of  , 
Sfction. 

(Jage 
height. 

Dis- 
charge. 

I^  14        .    ... 

W.  E.  Hail 

Feet. 
55 

50  1 
50 

Sq.ft.  J 
1S3 
100 

97 

1 

Feet. 
3.38 
1.  61 
1.  r.l 

Sec.-/I. 
730 

>rpmtH>r  13 .. 

do 

174 

tteml^r  15.. 

do 

170 

IRR  20 

.>— 07 6 
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SURFACE   WATER   SUPPLY   IN    1906. 


Dot'/y  gage  height,  in  feet,  of  South  Fork  of  MUU  River  near  Sitton,  X.  C.,/or  if* 


Day. 


Jan.      Felt.     Mar.     Apr.     Hay.    June.    July.  I  Aug.     Sept.     (.H-t. 


1 1.15 

2 1.15 

3 3.0 

4 2.55 

5 2.0 

o.  ......••...••  •  I.  i*. 

7 1.6 

8 1.5 

9 1.4 

10 1.4 

II 1.35 

12 1.5 

13 1.4 

14 1.5 

15 1.4 

16 1.4 

17 1.35 

18 1  1.3 

19 •  1.3 

20 i  1.3 

21 '  1.25 

22 6.«i 

23 '  4.3 

24 2.9 

25 2.45 

28 2.4 

27 '  2.2 

28 2.0 

29 1.9 

30 1.R5 

31 l.M 


1.8 

1.75 

1.65 

1.6 

1.6 

1.55 

1.5 

1.5 

1.5 

1.45 

1.45 

1.5 

l.«> 

1.45 

1.45 

1.4 

1.4 

1.4 

1.35 

1.35 

1.5 
1.5 
1.4 
1.4 
1.4 


1.35 

1.35 

2.3 

1.9 

1.7 

1.6 

1.55 

1.7 

1.55 

1.5 

1.5 

1.45 

1.4 

1.4 

2.05 


1.8 

1.7 

1.65 

1.6 

1.55 


1.35  1.5 

1.4  1.55 

1.35  1.55 

2.2 

2.6 

2.25 


2.0 

1.85 

1.75 

1.7 

1.65 

1.6 

1.6 

1.55 

1.55 

l..V» 

1.5 

1.5 

1.45 

25 

2.3 


1.45 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 


l.r,5 
1.55 
1.5 

i.5 
1.45 

1.4 

1.45 

1.4 

1.4 

1.4 


1.2 

1.2 

1.15 

1.15 

1.15 

1.8 

2.25 

1.8 

1.5 

1.4 

1.35 


1.3 
1.5 
1.9 
1.7 
2.1 

2.0 

1.7 

1.55 

1.7 

2.1 

1.85 

2.4 

.'>.8 

3.7 

4.2 


1.7 

1.9 

1.25 

3.7 

1.6 

1.8 

1.2 

2.85 

1.55 

1.7 

1.2 

2.45 

2.35 

1.6 

1.2 

2.3 

2.0 

1.6 

1.2 

2.1 

2.0 
1.9 
1.8 
1.8 
1.8 


1.65 
1.7 
1.6 
l.G 


1.55 

1.5 

1.7 

l.fff 

1.55 

1.5 

1.5 

1.A5 

1.65 

1.5 

1.45 

1.4 

1.4 

1.9 

2.4 

2.1 

2.1 

2.1 

2.35 

2.1 

2.0 

1.S5 

1.75 

1.7 

1.65 


1.8    i    1.9 


1.75 

1.G5 

1.6 

1.55 

l.W 


1.6 

1.55 

1.6 

1.6 

!..•» 

1.5 

1.5ri 

1.45 

1.4 

1.4 

1.3.'> 

1.3 

1.4 

1.55 

1.5 

1.45 

1.9 

1.75 

1.55 

2.7 

1.9 

1.8 

1.6 

1.75 

1.55 


1.75 

2.4 

2.9 

2.3 

2.0 


.2. 15 
1.9 
1.85 
1.75 
2.6 

2.3.=! 
2. 2 
2.0 
1.9 
1.8 

1.7 
1.7 
1.8 
1.7 
1.65 

1.0 
1.0 
4.0 
4.8 
3.2 

2.65 

2.5 

2.3 

2.3 

2.35 


1.65  I    2.2 


2.25 
2.45 
3.9 
3.4 


3.0 
3.S 
5.2 
4.0 
3.2 


3.3 
2.S 
2.  «i.". 
2  5 
2  3.'^ 

2  3 
2.  Jo 
2.1 
2  05 
2.0 

1  a*. 

2.0 

2.35 

2.2 

2.a^ 

2.0 

1.&-. 

1.9 

1.9 

1.85 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 


Nov. 


l.t> 
1.0 

1.0 
1.0 

l..Vi 

1..V, 

1.5 

1.5 

1.5 

1.5 
1.5    , 
1.4.1 
1.43 
l.i.-. 

l.« 
l-.» 
4.0 

3.y 

2.(M 

2.3 
2.1 
2.0 
1.9 

1.S5 

l.ti 
1.75 
1.7 
1,7 

l.OTi 


Ratiu'j  tahUfor  South  Fork  of  Mills  River  near  Sitton,  X.  (\,for  l9itC. 


Gage 
hoignt. 

l)i.«i- 
charge- 

Sec.-ft. 

Gag«' 
height. 

■  Fett. 

Dis- 
charge. 

Sec.-ft. 

(•age 
height. 

1      Dis- 
charge. 

Sec.-ft. 

Gasn* 
heif^t. 

Feet. 

Di.s- 
chargi' 

Fat. 

Feet. 

Sfc.-fl. 

1.10 

90 

l.t^ 

250 

2.70 

4M) 

3.50 

IW 

1.20 

107 

2.00 

275 

2.80 

515 

3.00 

825 

1.30 

1-25 

2.10 

300 

2.90 

550 

3.70 

870 

I.* 

145 

2.20 

325 

3.00 

585 

3.80 

915 

1.50 

l(i5 

2.30 

355 

3.10 

020 

aw 

»V 

1.00 

185 

2.40 

385 

a  20 

IHX) 

4.00 

1.005 

1.70 

Xi^ 

2.50 

415 

3.30 

700 

4.  JO 

l.inci 

l.HO 

225 

2.00 

445 

3.40 

7<0 

4.40 

l.LlXi 

NoTK.-The  a)w)ve  tabic  i."  applicable  only  for  open-channel  condltionfl.  It  is  baM^I  dn  di*{)a' 
measurements  made  during  1904  to  liioti.  It  is  well  defined  between  gage  heights 0.7  font  and  I'i^ 
Above  gage  heigh  1 4. 1  feet  the  ra  ting  cur\'e  is  a  tangent,  the  difference  lx>ing  50  per  tent  h. 
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ly  ditcharge  of  South  Fork  of  Mills  River  neir  Sitton,  N.  C,  for  1906. 

{Drainage  area,  40^  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.;  Minimum.      Mean. 


Run-off. 

Sec. -ft.  per   Depth  in 
B(|.  mile.    '   inches. 


1,800 

225 

445 

415 

340 

1,900 

385 

550 

1,400 

1.600 

1,000 

6fX) 

1,900 


98 

306 

7.50 

8.72 

135 

161 

3.98  1 

4.14 

135 

216 

5.33  ■ 

6.14 

145 

197 

4.86 

5. 42 

98 

137  , 

3.;i8  : 

3.90 

125 

378  1 

9. ;« 

10. 41 

145 

218 

').38  1 

6.20 

125 

222  1 

5.48 

6.32 

185 

403 

.  9.  a> 

11.10 

205 

414 

10.22  i 

11.78 

155 

2r:o 

6.42 

7. 16 

145 

197 

4.86 

5.  eo 

98 


2.J9 


6.40 


8().  89 


lues  for  1906  are  excellent. 


NOLICHUCKY    RIVER    NEAR    GREENEVILLE,  TENN. 

ation  was  established  May  7,  1903.  It  is  located  at  Jones's 
miles  southeast  of  Greeneville,  Tenn.  The  conditions  at  this 
Qd  the  bench  marks  are  described  in  Water-SuppIy  Paper 
page  112,  where  are  given  also  references  to  publications 
-ain  data  for  previous  years. 

rge  measurements  of  Noliehuchy  River  near  Greenenlle,  Tenn.,  in  1906. 


Hydrographer. 


Width. 


O.  P.Hall.... 

F.  A.  Murray. 

do 


Feet. 
2t)7 
275 
275 


Area  of  |     (JaRo 
.section,  i   height. 


7r>4 
1.490 
1.460 


Feet. 
0.60 
3. 21 
3.  iM\ 


Dis- 
charge. 


Sec. -ft. 
I,0(i0 
6.020 
5. 770 
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SURFACE   WATER   SUPPLY   IN   1906. 


Daily  gage  height,  in  feet ,  cf  Nolichucky  Rivfr  near  GreeruvUU,  T(nn..for  190^. 


Rating  table  for  Xolichurky  Rirer  near  Greeneville,  Tenn.,for  1906. 


(J«ee  Dis-  Gagre 

height,      charge.       height. 


F(€t. 

0.50 
O.CO 
0.70 
0.80 
0.90 
1.00 


Sec. -ft. 
940 
l.OtiO 
l.LSO 
1.310 
1,450 
1,590 


Feet. 
1.10 
1.20 
1.30 
1.40 
1.50 


Sec. -ft. 
1.740 
1,900 
2,000 
2.230 
2,400 


Dis-  Gaffe  Dis- 

charge.   '  heignt.      charge. 


See.-ft. 
2. 680 
2,760 
2. 950 
3,140 

3,  no 


Feet. 
2.10 
2.20 
2,30 
2.40 
2.50 


Sec. -ft. 
3.540 
3.750 
3.900 
4,KO 
4.400 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  Iwsed  on  itmi 
charge  ineasuremeiits  made  during  190t»  and  on  the  general  form  of  previous  curves.    Tberrhw' 
considerable  change  in  the  conditions  of  flow  at  this  station,  but  the  al>ove  rating  is  fainyi 
Above  gage  height  2.3  feet  the  rating  curve  is  a  tangent,  the  difterenoe  being  220  per  tenth. 


\ 
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MfnUhly  duckarge  of  NoUehttcky  River  near  Greene  villi',  Tenn.,for  1906. 

[DnUiwge  arm,  1,100  square  miles.] 


niaiy. . 
bniary 

jch 

.fU 

ly 

De 


tpiMt 

ptember. 
itobftr... 
oremher. 
ewraber. 


The  y^AT. 


Month. 


Note.-  -ValuM  ior  Mm  an  gtyod. 


Dischaiige  in  second-foct. 


Kun-off. 


32,300 


041) 


•2.  <W0 


2.  -UJ 


Maximum. 

Minimum. 
1. 000 

«-"•  '1^{:'i:r 

Depth  in 
inchcR. 

32.300 

3.7(iO               3.42 

3.94 

4.070 

l,r,90  1 

2.  ISO                 l.HK 

2.  (Hi 

5,940 

i.irx)  , 

2.;i(;0  1              2.1.') 

2. 48 

9,900 

1,3M)  , 

2.4^,0  ,              2.24  ' 

2.  ."JO 

5,720 

i,m) ' 

2.110,              1.92 

2.21 

O.GOO 

«M0  ' 

1..H40  •              l.«7 

l.fti 

3,140 

IMO  1 

1,X20                 l.Jl-) 

1.90 

10.800 

1,240  ' 

3,070                2.7<» 

3.22 

16,900 

I..V.I0 

4.020                3.rw,  1 

4.07 

S,-)* 

l.tiCO  1 

3,370                3.  Of) 

3.  .S3 

W.ftOO 

1.240  I 

2.  fsTi)                2.  .-i9 

2.89 

8.3t:0 

1,240  \ 

2. 270                2.  Of) 

2. ;« 

3.3. 04 


SOITTH    FORK   OF    IIOLSTON    UIVER    AT    BLUFF   CITY,  TKXX. 

This  station^  originally  established  by  the  ITnited  Staters  Weather 
Bureau,  is  lcK*ated  at  the  highway  bridge  at  Bluff  (^ity,  Tenn.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  169,  page  115,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Ditdwrge  measurements  of  South  Fork  of  Ilolston  River  at  Bluff  City,  Tnin.,  in  1906. 


Dstr. 


Ilydrographer. 


fay 26 1  O.  P.  HaU.... 

Ptober24 F.A.Murray. 

<^lober24 ' do 


Width. 


F((t. 
170 
2-1 S 
24H 


Area  of 
.•M-otion. 


Sq.ft. 
4.37 

77H 


h«'i|:ht. 

Ftrl. 
O.Ko 

2.  'A) 
2.  13 


Dls- 
fhargi*. 

Src.-ft. 
(kX) 

1.7U» 
1.440 
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SURFACE   WATBB  SUPPLY  IN  1906. 


Daily  gage  height^  in  feet,  of  South  Fork  of  HohUm  River  at  Bluff  City,  Term.,  for  19^ 


Day. 

Jan. 

Feb.  ; 

Mar. 

1 
1.1 
LI 
LI  . 
L5 

1.. 

L3  j 

Apr. 

May. 

June. 

a7 

.7 
.7 
.6 
.6 

.7 

July. 

0.6 
.6 
.5 
.9 
.9 

.8 

,    1 

Aug. 

Sept.  ' 

Oct. 

LO 
1.0 
1.2 
1.2 
1.7  i 

1.6' 

Nov,  D, 

1 

1.0 
.9 
.9 

a3 

3.2 
2.4 

2.6  ' 
2.3  1 
2.0  ' 
1.8  1 
1.8  1 

1 

1.7  , 

2.5 
2.1 
L9 
L8 
L6 

L6 

LI 
L2 
L2 
L9 
2.7 

3.6 

2.3 
2.0] 
L9  ' 

L7i 
2.4  ' 

1 

2.5  1 

L8  1 
L6, 

2.8 

a2  ' 
2.3  ' 

1.2 

2 

1.1 

3 

1.0 

4 

1.0 

5 

1.0 

6 

1.0    : 

7 

1.9 

1.6' 

L3 

2.6 

as 

.5 

.6 

L8 

2.3 

2.0 

.9    ; 

8 

1.7 

1.6 

L2 

2.3 

a2 

.5 

.5 

L5 

2.0  1 

2.1 

.»    1 

9 

1.5 

1.4 

L2 

2.1 

2.6 

.6 

.6 

L4  1 

Lti 

1.7' 

.9    1 

10 

1.2 

1.2 
1.3 

1.4 

1.2 
1.2 

1.2  i 

LI 
LO 

2.2 

2.0 

L8 

2.2 

2.0 
L7 

.5 

LI 
.9 

.6 

.6 
.5 

1.5 

L9l 
L5  1 

1.5  1 

1.3  1 

2.4  1 

1.5 

1.3 
1.2 

.9    1 

11 

1.1!  1 

12 

u.  1 

13 

1.7 

1.2 

LO 

1.7 

L7 

.7 

.5 

2.2  ' 

1.7  ' 

LO 

2.0;  1 

14 

2.2 

1.2 

•    LO 

L6 

L6 

.7 

.4 

2.3  1 

1.3 

1.0 

1.7    1 

15 

2.7 

2.5 

2.3 

'      2.1 

1.3 

1.3 

1.2 

1      1.2 

L6 

3.5 
2.9 
2.3 

4.0 
4.0 

ao 

2.6 

L4 

L4 
L2 
L3 

.7 

1    •« 

'      LI 
1      L2 

.4 

.6 

.7 

L3 

a4  1 

2.5 

ao  1 

2.4 

L2: 

1.0 
.9 

.9 

.8 
.9 
.8 

1.4 

16 

1.4 

17 

1.3 

18 

1.4    ; 

19 

2.1 

1      1-2 

2.0 

2.1 

L3 

1      1.0 

L2 

1      1» 

.9I 

1.3 

4.S     : 

20 

.      1.9 

1 

t      1.1 

2.4 

L9 

L4 

L4 

.9 

1      L5 

.8| 

CuO 

If     ' 

21 

i      1.8 

1 

i     11 

2.5 

L7 

1.2 

1      1.6 

1.1 

LS' 

•8  . 

4.0 

,17 

22 

1      1-7 

1.4 

2.3 

L6 

LI 

i      L3 

L6 

2.1  ; 

1.0" 

ao 

3.0' 

23 

10.0 

>      1.5 

2.0 

L6 

LO 

1      LO 

L9 

1      1-7  ' 

L5; 

2.5 

2.6. 

24 

'      5.6 

!      1.4 

L8 

L6 

.9 

i       .8 

L6 

L9  i 

2.0  ' 

2.2 

2.2  1 

26 

<      3.8 

1      1.3 

L8 

1.4 

.9 

1      '•' 

L3 

'      L9 

L5 

L9 

1.9 

26.. 

;    3.1 

1      ^-3 

1.6 

1.4 

.8 

!      L8 

1.2 

L5, 

1.3  , 

1.7 

l:\ 

27.; 

2.7 

1      1.3 

L7 

1.3 

.9 

1      L5 

L5 

1      L3' 

LO" 

1.6' 

1.6' 

28 

'      2.9 

1.3 

1.9 

1.2 

.9 

1      11 

L6 

1     1-3 ; 

LO  , 

1.5 

L6 

29 

t      2.8 

2.0 

1.2 

LO 

.9 

L3 

'      L2 

.9! 

1.5, 

L5 

30 

2.7 

L9 

L2 

.9 

1        .8 

ao 

2.0  1 

LO, 

1.3' 

L-l 

31 

1      2.6 

1 
1 

1 

1 

2.1 

.8 

'....... 

ao 

1 

'      2.9' 

1 

1 

1.2 

•  ••.-''    * 

Rating  table  for  SoiUh  Fork  of  Jlohton  River  at  Bluff  City,  Tenn.,for]90.'ian^^ 


Oag«> 
height. 

Dis- 

Gage 
height. 

.._    _ 

Feet. 

I)i»-      ' 

Gage 
height. 

Feet. 

DiJi- 

Gag!* 
height. 

Dls- 

charge. 
Sec.'ft. 

charge.  ' 

1 

8ec.-ft.   ' 

chargc. 

Sec.'fl. 
2,0i0 

!  charge*. 

Fed. 

Feet. 

Sec.-ft. 

0.20 

235 

1.40 

870 

2.60 

aso 

a^wo 

0.30 

2»i:) 

1.50 

950    . 

2.70 

2,190    . 

a90 

X.9J'0 

0.40 

3U0 

L(iO 

1.030    1 

2.80 

2,310 

4.00 

4.  HQ 

0.50 

340 

1        1.70 

1.120    > 

2.90 

2,4U) 

4.20 

,      4.5;» 

O.tlO 

385 

L80 

L210    , 

aoo 

2.550    , 

440 

'      4.1>10 

0.70 

4a'> 

1.90 

1.310 

a  10 

2.680 

4.(0 

1      .'i.SlO 

0.80 

485 

'        2.00 

1,410 

a  20 

2,820    ' 

4.80 

.s.7;» 

0.90 

540 

2.10 

1,510 

a  30 

2,970    1 

5.00 

(►.ISO 

1.00 

«i00 

2. 20 

l,(i20 

a  40 

3,120    , 

5.  JO 

ti.(V.=iO 

1.10 

wv> 

2.30 

1,730 

a  50 

3,280 

5.40 

1     7.  i:« 

1.20 

7:« 

2.40 

1,840    ' 

aoo 

a  450 

5.1H) 

7.fi.» 

1.30 

800 

2.50 

1 

a  70 

a  620 

5.80 

'      8.130 

1 

Note.— The  a])Ove  talkie  is  based  on  discharge  measuremctils  made  during  1904-1906.  It  is  wel' 
between  gape  heights  0.5  foot  and  3.!i  toot,  -\bove  gage  height  5.4  feet  the  rating  curve  is  a  I 
the  dilference  lM*ing  2.50  per  tenth. 
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Muarge  of  South  Fork  of  HoUton  River  at  Bluff  City,  Tenn.,for  1906. 

[Drainage  area,  82S  square  miles.] 


Month. 


Discharge  in  sooond-feet. 
Maximum.   Minimum.      Mean. 


2,390  1 

946  I 

1,190 

1,480 

1.140 

572 

715 

1,410 

1,060 

1,330 

1,4S0 

1,420 


8cc.-ft 
sq.  mi 


Run-off 


18.600 

540 

2,070 

665 

3,280 

600 

4,160 

730 

3,800 

485 

1,210 

340 

2,550 

300 

3,120 

730 

2.S20 

485 

S.630 

485 

8.130 

540 

7.380 

665 

18,600 


300 


1.260 


2.89 
1.14 
1.44 
1.79 
I.IS 
.691 
.864 
70 
1.28 
1.61 
1.79 
1.71 


1.52 


1 


Depth  in 
inches. 


3.33 
1.19 
1.66 
2.00 
1.59 
.77 
1.00 
1.9ft 
1.43 
1.86 
2.00 
1.97 

20.76 


M  for  1905  are  good. 


HOLSTON    RIVER   AT  AUSTINS    MILLS,    TENNESSEE. 

,tion  is  maintained  in  cooperation  with  the  United  States 
iureau,  by  which  the  gage  readings  are  furnished.  It  is 
the  Southern  Railway  bridge  at  Austins  Mills,  near  Rogers- 
i.  The  conditions  at  this  station  and  the  bench  marks  are 
in  Water-Supply  Paper  No.  169,  page  117,  where  are  given 
nces  to  publications  that  contain  data  for  previous  years. 


18  SURFACE   WATEE   SUPPLY   IH   1906.  , 

The  following  discharge  measurement  was  made  October  25, 1906 
Width,  386  feet;  aroa,  1.9S0  squitre  feet;  gage  height,  2.98  foet;  diwhar^',  4.6hj 
econd-feet. 

Daily  gagr  height,  in  fret,  of  HoUlon  River  at  Atuitini  MilU,  Tennettff.  for  V.'ii 


3.2        2.0  1      2.G 


..„,. 

U»f. 

Jun«. 

10 

1:8 

11 

8.4 

Z2 

12 

" 

3.0 

2.* 

2.* 

20 

2.4 

2.0 



July-     Aug.  I  Sept. 


a  t 


Rating  table  for 

HoUton  Riitr  at  Auatiiu  Millt,  Tenntute.  f 

irJ90e. 

iss;. 

fhBlJ.. 

-SS. 

chnfgF.  . 

«. 

.a 

ch^'^. 

S-^- 

Fill. 

"« ' 

Fnt. 

TSi 

^S% 

3.  in 

1.30 

S,7S0 

5.W 

NuTE.'Thp  ahovc  tnl>lo  Is  applleabJe  oolv  lor  opcn-chinnpl  cocdltlon*.  It  li  bawd  oj 
meaBureniciils  niailw  diirtiig  KM  to  I'.IOC,  Ills  uell  ilcflned  between  g«BliBtahl»  1.0  toot 
Above  E«£C  bsight  6.U  feet  tbe  rating  curve  Ib  a  tangent,  the  diHerens  being  tOO  per  Centti 
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MoftMy  dUeharge  of  HoUion  River  at  Austins  Mills ^  Tennessee,  for  1906. 

[Dntlnage  area,  3,000  aqimre  mites.] 


Month. 


-ear. 


I 


Discbarge  in  second-foet 


Maximum,  i  Minimum. 


51,400 

7,710 

9.860 

14,600 

13,000 

3,900 

16,200 

11.800 

13.800 

18,200 

37.400 

18.000 


51,400 


2.100 
2,740 
2.740 
2,9m 
2,310 
1.900 
1,700 
3,420 
2,310 
2.310 
1.700 
2.740 


-foet. 

Run-off. 

Mean. 

Sec. 
sq. 

-ft.  per 
mile. 

Depth  in 
inches. 

7,550 

2.47 

2:85 

3,790 

1.24 

1.29 

4.580 

1.50 

1.73 

5.180 

!.(» 

1.89 

4.400 

1.44 

1.66 

2,6«) 

.8(i9 

.97 

3,440 

1.12 

1.29 

5,900 

1.93 

2.22 

5,040 

l.(>5 

1.84 

5.000 

l.(>5 

1.90 

5.970 

1.95 

2.18 

4,9(0 

1.02 

1.87 

1,700 


4.880 


1.59 


21.09 


"alues  for  1906  are  exceltent. 


WATAUGA   RIVER    NEAR    ELIZABETHTOX,  TENN. 

station  was  established  May  11,  1903.  It  is  located  on  the 
a  and  Southwestern  Railway  bridge  at  Siam,  about  4  miles 
)lizabethton,  Tenn.  The  conditions  at  this  station  and  the 
narks  are  described  in  Water-Supply  Paper  No.  169,  page  119, 
are  given  also  references  to  pubHcations  that  contain  data  for 
IS  years. 


90 


SURFACE   WATER  SUPPLY  IN  1906. 


The  following  discharge  measurement  was  made  October  22,  19( 

Width.  213  feet;  area,  1.060  square  feet;  gage  height,  3.17  feet;  discharge,  I 
second-feet. 

Dailg  gage  height,  in  feet,  of  Watauga  River  near  Elizaheihton,  Tenn.,for  lum. 


Day. 


J«D.      Feb.     Mar.  :  Apr.     May.  '  Jane.    Jiily.     Aiig.     Sept.     Oct.     Nov.    1 


1 

L65 

26 

L85 

28 

L7 

1.5 

1.7 

24 

4.1 

4.2 

l.» 

2 

L6 

25 

1.8 

27 

L7 

L5 

1.65 

26 

ao 

4.2 

1.75 

3 

L6 

23 

L8 

26 

1.7 

1.5 

1.6 

25 

27 

4.5 

1.7 

4 

ae 

22 

26 

21 

20 

1.5 

1.6 

24 

ao 

4..-? 

1.7 

5 

2.8 

21 

26 

20 

ao 

1.45 

1.55 

235 

4.0 

a  2 

L7 

6 

2.6 

20 

25 

22 

a5 

L45 

1.56 

23 

a9 

2  9 

1.7 

7 

24 

20 

24 

22 

a4 

L4 

1.5 

20 

a7 

27 

1.65 

8 

23 

20 

28 

20 

ao 

L45 

L5 

1.8 

as 

24 

1.65 

9 

20 

20 

26 

20 

29 

1.45 

22 

1.7 

a4 

2  2 

l.Ti 

10 

L7 

20 

25    : 

1.9 

27 

L4 

1.7 

L65 

a  2 

21     ! 

1.6 

11 

1.7 

L95 

1.9 

L9 

25 

L4 

1.5 

L6 

ao  , 

20 

1.75 

12 

1.8 

L95 

L7 

1.85 

20 

ao 

1.5 

1.6 

28    ! 

1.9 

20 

13 

20 

L9 

L7 

1.8 

1.9 

a5 

L45 

L8 

24  ; 

1.9    ' 

20 

14 

29 

L9 

L7 

1.8 

1.85 

ao 

1.4 

20 

o  2    ' 

1.9 

1.9 

15 

26 

21 

26 

5lO 

1.8 

28 

ao 

23    ' 

1.9    1 

1.9 

1.75 

16 

26 

20    . 

ao 

a6 

L8 

27 

26 

26    ! 

1.85  ' 

L8 

1.65 

17 

25 

L9 

24 

a4 

1.7 

27 

24    , 

42 

L8 

1.8 

1.R 

18 

24 

L8 

24 

ao 

1.65 

26 

20    1 

27 

1.7 

L9 

20 

19 

22 

L8 

23 

25 

1.6 

24 

L8 

26 

5.0    i 

&0    , 

7.0 

20 

22 

1.9 

23 

24 

L6 

23 

20 

23 

4.2 

5.6 

46 

21 

21 

24 

22 

22 

1.55 

20 

23 

23 

27 

4.0 

a4 

22 

'    7.3 

2>4    , 

23 

215 

1.5 

1.7 

22 

23    , 

ai 

a  15 

29 

23 

7.4 

21 

24 

21 

1.5 

L65 

20 

23    > 

ao 

27 

26 

24 

4.8    j 

21    1 

24 

21 

L5 

24 

1.9    . 

22 

28 

26    i 

25 

25 

ae  ' 

1 

20    ; 

t 

2*1 

20 

1.45 

255 

1.85 

22 

25 

24 

24 

26 

ai 

20 

2  2 

1.9 

1.4 

22 

1.8 

24 

23 

23 

23 

27 

1    29 

1.9 

21 

1.8 

1.8 

2  0 

29 

26 

2  15  1 

22 

215 

28 

1    29 

1.9 

2  0 

l.s 

1.9 

1.9 

23 

4.5 

215 

2  0 

20 

29 

18 

2  0 

1.8 

1.7 

L8 

22    ' 

ft  8 

4.7 

1.9 

1.9 

30 

28 

a  4 

1.75 

1.0 

1.7 

21 

5.4 

4.3 

1.85 

1.7 

31 

27 

2  9 

1.55 

24 

5.3    |. 

1.8 

Rating  table/or  Watauga  River  near  Elizabethton,  Term.,  for  I90o  and  /Wi. 


Ga»» 
eight. 

Dis- 
charge. 

Sec.-ft. 

Gage 
hciglit. 

Feet. 

Di»- 
ehafge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Di»- 
cRarge. 

Sec.-ft. 

lielght. 
Feet. 

Di.s- 
<*hH  rgi». 

Feet. 

Stc.-ft. 

1.20 

305 

240 

1.010 

3.60 

2,330 

5.  TO 

5. 21W 

1.3() 

250 

250 

1. 100 

3.70    1 

2.460 

5.80 

.5.  .720 

1.40 

300 

260 

1, 19J)     ' 

3.80 

2.590 

6.00 

5.  MO 

1..50 

35.5 

2.70 

1.285 

3.90 

2,720 

6.20 

6.  ISO 

1.6U 

410 

2.80 

1.3S5     : 

4.00 

2,850 

6.40 

«i.520 

1.70 

170 

290 

1.490 

1.20    , 

3,110 

6.60 

r.,^60 

1.80 

.535 

3.00 

1.600     1 

4.40    , 

3.390 

6.80 

7, -200 

1.90 

6a5 

3.10 

1.710 

4.60 

3.670 

7.00 

7..>10 

2.00 

680 

3.20 

1.825      ' 

4.80 

3.970 

8.00 

9.3K) 

2.10 

/55 

3.30 

!.<M5 

5.00 

4.270 

9.00 

11,240 

2.20 

JvK 

3.40 

2.070 

5.20 

4.. 570 

2.30 

«>J«) 

3.50 

2.200 

5.40    ' 

4  880 

_^__ 



Note.-  The  al>ovo  table  is  l)H.*JotJ  on  dis^'hargf  iiM«asnn.'iiit'nt.s  iiiado  ihiring  l9tM-(i. 
between  gage  heights  1.4  foel  ami  3.7  ieei. 


It  is  wvl  I 
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UoniJdy  dwharge  of  Watauga  River  near  Elizdbethlon,  Tenn.,/or  1906. 

[Drainage  area,  406  square  miles.] 


Month. 


year. 


Dfschaige  in  second-feet. 


Run-off. 


liaximum.  Minimum. 


8,2eo 

410 

1,190 

535 

2,070 

470 

4,270 

502 

2,200 

300 

2,200 

300 

1.600 

300 

7,200 

410 

4,270 

470 

5.840 

535  1 

7,540 

410 

3,300 

410 

8.260 


300 


Mean.    :  Sec-ft.pr  1  Depth  in 
"*^       8q.  mile,    i  inches. 


1,640 

732 

950 

1.000 

728 

765 

668 

1,300 

1,750 

1.560 

1.020 

776 


4.02 
1.79 
2.35 
2.45 
1.78 
1.87 
1.64 
3.19 
4.29 
3.82 
2.50 
1.90 


4.64 
1.86 
2.71 
2.73 
2.05 
2.09 
1.89 
3.68 
4.79 
4.40 
2.79 
2.19 


1,070 


2.63 


35.82 


As  values  for  1906  are  based  on  the  only  measurement  made  during  the  year  they  should  \)e 
dVf  but  it  is  probable  that  good  would  be  a  l>etter  rating. 


LITTLE   TENNESSEE    RIVER   AT   JLT)SON,  N.  C. 

station  was  established  in  June,  1896.  It  is  located  on  the 
m  Railway  bridge  about  one-fourth  mile  from  Judson,  N.  C. 
nditions  at  this  station  and  the  bench  marks  are  described  in 
Supply  Paper  No.  169,  page  122,  where  are  given  also  refer- 
o  publications  that  contain  data  for  previous  years. 

neharge  rmasuremenU  of  Little  Tennessee  River  at  Judson,  N.  C,  in  1906. 


Hydrographer. 


10. 


r5 
re 


P.  Hall, 
.do.... 
.do.... 
-do.... 
.do.... 


Width. 

.\rea  of 
section. 

Ffet. 

Sq.  ft. 

147 

445 

155 

rm 

144 

378 

152 

433 

152 

424 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec- ft. 

3.82 

1.860 

4.18 

2.030 

3.30 

1,480 

3.72 

1.820 

3.70 

1.810 
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6UBFACE   WATEB  SUPPLY   IN   1906. 


[>aUy  gage  height  y  in /eft,  of  Little  Tenruisee  River  at  Jud»on,  N,  C.,fcir  190S 


Day. 


I 


I  '  i 

Jan.      Feb.  ■  Mar.  '  Apr.     May.  '  June. 


1 3.75 

2 3.3 

3 3.55 

4 4.3 

5 8.0 

6 d.0 

7 4.7 

8 4.5 

9 4.6 

10 4.25 

11 4.1 

12 4.75 

13 4.4 

14 4.4 

15 4.3 

16 4.3 

«7 4.4 

18 4.4 

19 4.1 

20 4.0 

21 4.0 

22 4.7 

23 9.0 

24 7.0 

25 5.9 

26 ■  5.5 

27 5.4 

28 5.2 

29 5.0 

30 4.8 

31 iAZ 


4.5 
4.4 

4.2 
4.2 
4.2 

4.1 
4.0 
4.0 
3.9 

3.8 

3.8 

3.8 
3.8 
3.8 
3.7 

3.6 

3.55 

3.65 

3.63 

3.5 

3.5 
3.9 
3.6 
3.5 
3.6 


Oct.   I  Nov, 


3.7 

5.1 

4.0 

4.6 

3.4 

4.7 

5.1 

9.4 

3.8S 

3.6 

4.8 

4.1 

4.6 

3.3 

4.75 

5  2 

7.6 

3.8 

3.75 

4.55 

4.1 

3.65 

3.3 

4.45 

4.1 

8.0 

3.8 

3.75 

4.4 

4.1 

3.6 

4.6 

5.0 

4.15 

8.0 

3.8    , 

4.2 

4.3 

4.1 

3.65 

3.9 

4.5 

4.25 

7.0 

3.75 

3.95 

4.25 

3.75 

3.9 

4.6 

4.95 

4.4 

7.9 

3.7 

3.8 

4.15 

3.2 

3.5 

3.95 

4.55 

4.4 

6.9 

3.65 

,    3.95 
3.9 

4.15 

3.85 

3.4 

3.95 

4.25 

4.5 

6-0 

3.6 

4.0 

3.75 

3.3 

3.8 

4.0 

4.25 

5.7 

3.6 

3.8 

5.0 

3.65 

3.2 

3.8 

4.0 

4.0 

5.5 

3.6    . 

3.7 
3.6 
3.6 
3.6 
4.8 

5.6 

4.6 

4.25 

4.45 

6.0 

5.1 

5.7 

4.45 

4.3 

4.3 


3.5  .  4.25 
3.55  4.2 

3.6  4.25 
4.2 

5.1 

5.9 


4.r5 

4.5 

4.2 

4.15 

5.0 

5.0 

4.9 

4.65 

4.65 

4.45 

4.15 

4.2 

4.1 

4.0 

4.0 


3. 
3. 
4. 
4. 
4. 


9 

85 

15 

0 

0 


3.2 
3.1 
3.6 
3.5 
3.35 

3.4 

3.35 

3.25 

3.3 

3.3 

3.3 

3.25 

3.2 

3.1 

3.15 

3.2 
4.7 
3.8 
3.4 
3.4 
3.3 


3.2 
3.4 
3.8 
5.0 
5.3 

5.1 
4.6 
4.2 
4.0 
3.9 

3.75 

3.7 

5.5 

4.4 

4.3 

4.2 

3.75 

4.6 

3.5 

3.5 


I 


3.65 

3.9 

3.8 

6.1 

6.3 

6.3 
6.3 
6.8 
5.0 
3.15 

6l2 

5.4 

4.2 

4.85 

4.35 

4.5 
4.5 
4.5 
4.0 
4.5 
4.5 


4.0 

4.8 

4.85 

4.85 

4.25 

5.5 
4.0 
4.4 

4.5 
4.5 


3.9 
4.5 
3.2 
3.9 
3.8 


5.2 

3.8 

5.0 

3.75 

4.9 

i    3.5 

4.8 

'    3.55 

4.7 

3.6 

I  2 


3.75 

3.6 

3.5 

7.1 

6.6 


T*. 


4:75 

4.1 

4.1 

5.2 

4.4 

4.2 
4.2 
4.3 
4.5 
6.2 
6.2 


5.8 
5.0 
50 
4.9 
I    4.75 

4.7 
4.6 
4.6 
7.3 
12.0 


i.ii 
4.5     I 
4.45  , 
5.5 

4.8     i 


4.6 
4.5 
4.4 
4.3 
4.25 

4.2 

4.1 

405 

40 

4.0 

3.9 


3.5 
3.6 
5.4 
13.5 
7.7 

6.1 
5.5 


4.5 
4.4 
4.3 

4.25 
4.2 


Rating  tabhjor  Litth  TenruMce  River  at  Jiuison,  X.  C.,for  1906. 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1     Gage 
,  height. 

Dia- 
i  chaige. 

Gage 
height. 

Dia- 
chaigit 

Fret. 

Sec.-ft. 

Fret. 

Sfc.-tt. 

1     Feet. 

I   Sec.-ft. 

Feet. 

Sec.-ft. 
9.670 

3.U0 

1.000 

4.30 

2.580 

a-40 

'      4.920 

7.20 

a  10 

1.100 

4.30 

3.750 

5.50 

5,150 

7.40 

10. 2W 

a  20 

1.300 

4.40 

2.920 

5.60 

,      5,380 

7.60 

10,930 

3.30 

1,310 

4.50 

3.100 

5.70 

5,620 

7.80 

11.600 

3.40 

1.430 

4.<i0 

3.280 

5.80 

5.860 

8.00 

12.300 

a-.w 

1.550 

4.70 

3.470 

.S.90 

6,110 

1        8.20 

13.030 

3.(50 

1.680 

4.80 

3.6*10 

6.00 

6,360 

&40 

13.800 

3.70 

1,830 

4.90 

3.860 

6.20 

6,870    . 

8.60 

H.tJOO 

3.80 

1.9(i0 

5.00 

4.0IO 

6.40 

7,390 

&80 

15.400 

auo 

2.110 

5.10 

4.270 

6.60 

7.930 

9.00 

16.300 

4.00 

2.3ii0 

,1.20 

4.480 

6.80 

8.490 

laoo 

20.700 

4.10 

2.420 

,1.30 

4.700 

7.00 

9,070    1 

11.00 

2.5.500 

Note.— The  al>ovo  table  i.-*  appUoaMe  only  for  open-channel  conditions.  It  Is  based  on  5  di«*hji 
measurements  mudi'  during  ll¥)ii  and  on  the'gi'neral  fonn  of  the  1905  curve.  It  is  vrell  defin«i  l*t» 
gagi>  heights  3.0  f<vt  and  11.0  fi*et.  Above  gagt>  height  10.0  feet  the  rating  curve  is  a  tangent,  tbe  di 
encc  Ijeing  4&0  per  tenth. 
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Monthly  discharge  of  Little  Tennessee  River  at  Jtulson,  N.  C,  for  1906 

[Drainage  area,  675  square  niilca.] 


Month. 


Srear. 


Disobai 

rge  in  second 
Minimum. 

l-feet. 
Mi^n. 

4.080 

Soo. 
sq. 

Run-off. 

-ft.  WT    Hop 

mi  0.    '   inc 

1 

r,.04  ' 

Maximum. 

thin 
hos. 

16.200 

1.310 

a96 

3,100 

1.550 

2.010 

2. 98 

3.10 

0,3i')0 

1,680 

2.940 

4.  ,3<i 

5.03 

4.270 

2,030 

2,900 

4.30 

4.80 

3.470 

1,100 

1,650 

2.44 

2.81 

6.150 

1,200 

2, 420 

a  59 

4.00 

8.490 

1.150 

3,450 

TkU 

a89 

6.870 

2.2<-.0 

3.a'<0 

'x  01 

5.78 

30.300 

1.300 

4,4(10 

»».  (V5  . 

7.42 

18,000 

2.110 

5.3S:0 

7. 97 

9.19 

37,500 

l..V»0 

4.0,')0 

0.00 

aeo 

6,360 

1.000 

2.(^10 

3.93 

4.53 

37.500 


1.000 


3.2K) 


4.86  i 


66.20 


V'alues  for  1906  are  good. 

LITTLE   TENNESSEE    RIVER   AT   M^GHKE,  TENN. 

station  was  established  in  1904  by  the  United  States  Weather 
.  It  is  located  at  the  Louisville  and  Nashville  Railroad  bridge, 
one-third  mile  south  of  McGhee  Station,  Tenn.  During 
discharge  measurements  have  been  made  by  the  Cieolopcal 
,  and  gage-height  records  have  been  furnished  by  the  Weather 
I.  The  conditions  at  this  station  and  the  bench  marks  are 
ed  in  Water-Supply  Paper  No.  169,  page  125,  where  are  ^iven 
rerenccs  to  publications  that  contain  data  for  j)revi()us  years. 

Kharge  measurements  of  Little  Tennessee  Rinr  at  Mcdhec,  Tenn.,  m  1906. 


Hydrographcr. 

'   Width. 

1 

Feet. 
ii'A 

1            477 

rir2 

4^S 

1 

.\.n»rt  of  ' 
s<'ction. 

Sq.ft. 
I.itiO 
1.730  1 
2.430 
1.2<K) 

height. 

Ffft. 
3.H4 
4.  «VJ 

:>. ;  4 

3.  SI 

Dis- 
charge. 

14... 

O.  r.  Hall. 
do 

Src.-ft. 
4,910 
7.230 

•1.'.'.'. 

do 

do 

11.000' 
4,770 

SUBFACB   WATBB  SUPPLY   IN   1806. 
hi,  in/eH,  of  LUOt  TVniWMM  Birrr  at  MefShee,  Term.,  for  190  « 


Ip  1*  appUcalili'  onJy  tor  opcn-chanDcl 
ng  Ism  to  IBOOand  one  made  in  1901. 
BHgii  liclghl  IJ.O  fwi  tbc  nili   ~ 


UTOneBBll'l^' 
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dutcharge  of  IaUU  Tennessee  Hirer  at  McGhee,  Tinn.,for  1906. 
[Drainago  arpa,  2.470  sqiiarp  milen.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum.  1  M'nimum. 

Mean. 

Sec.  ft.  per 
sq.  mile. 

Depth  in 
inches. 

.%.>«0 

4.a% 

lO.fiOO 

4.29 

4.95 

7,640 

4.130 

5.340 

2.16 

2.25 

16.200 

4.380 

8.200 

3.:r2 

3.83 

10,600 

5.680 

8,320 

3.37 

3.76 

6.780 

3.420 

4.780 

1.94 

2.24 

16.200 

3,650 

6.570 

2.66 

2.97 

21.800 

4. 1.30 

9.380 

3.80 

4.38 

15.000 

5,150 

7.590 

3.07 

3.54 

20,500 

3.200 

9,010 

3.(»5 

4.07 

.36,200 

5.150 

11.000 

4.45 

5.13 

70.000 

4.i;« 

11,:^00 

4.57 

5.10 

16.900 

5.150 

8.140 

3.30 

3.80 

70.000 

3.200 

8.350 

3.38 

46.02 

r  1906  are  excellent. 


TUCKASEGEE  RIVER  AT  BRYSON,  N.  C. 

n  was  originally  established  in  June,  1890,  at  the  South- 
bridge  about  3  miles  above  Bryson,  N.  C,  just  below 
and  post-office,  but  was  abandoned  March  25,  1897,  on 
he  poor  section.  The  present  station  was  established 
1897,  at  the  liighway  bridge  in  the  town  of  Bryson,  N.  C. 
[IS  at  this  station  and  the  bench  marks  are  described  in 
y  Paper  No.  169,  page  128,  where  are  given  also  refer- 
ications  that  contain  data  for  previous  years. 

/r  measitrements  of  Tuckasnjee  Hirer  at  Brysmi,  N.  ('.,  in  1906. 


Hydrographer. 


.\n^a  of 


Di.x- 


*^'"'"-      section,      iieight.      charge. 


Fr^t.  Stf.  ft.  Ffft.      I  Sfr.-ft. 

P.  Hall I'.H)             951  1.  7S  I          1 .  370 

.do VM)           \.\W  2.67              2.H;i<) 

.do I'.K)  '             8KS  I  l.Ui  I            I.ISO 

.do V.K)  i             S04)  ,  1.  tis  ,            1.  2;k) 


8UBFACB    WATBB  SUPPLY  IN   1906. 
Daily  gage  hright,  in/ett,  of  LiltU  Tmne*Me  River  at  Mellhu,  Tmn..forl90e% 


f.    June. 


Jnlr-  I  Auk-  '  Bopt,     Ocl.  ' 


4.0  I    a.a  I    LB 


4.e|      i'-Qi     3.4  1      S.3i 


"I 


B.      13 

S        3.3 

4      ail 


fi-t  I 


Rating  table  for  Lilth  Tmnettn  Rixtr  at  Mdihee,  Tfnn..fnr 


Huae  Dis-  I'     Oogc 

l^flghl.  rhiiTXR,  .    hefeht, 

Ftrl.  Sre.-ll.         Fnt. 

3.1(1  3.200            4,40 


hel^l. 


jovp  tnblo  Is  appUmlJle  only  Inr  opra-chann 
lailc  during  tMn  lo  IM6an<l  i>n>'  mailr  In  tSOI. 
Abowgugo  height  13.0  Iici  the  rating  cur 
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thly  discharge  of  Little  Tennessee  Jiiver  at  Mciwhee,  Tinn.,for  1906. 

[Drainage  area.  2,470  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


I 


Maximum. '  Minimum. 


38.800 
7,640 
16,200 
16,600 
6.780 
16.200 
21.800 
15.000 
20.500 
36.200 
70.000 
16,900 


70,000 


Mean. 


'  Sec.  ft.  per  Depth  In 
I   sq.  mile.       inches. 


4.630 
4.130 
4.380  I 
5.680  I 
3.420 
3,650 
4, 130 
5,150  I 
3.200  ' 
5.150  i 
4.  l.«  I 
5.150  , 


3,200 


10.600 
5,340 
8.200 
8,320 
4,780 
6,570 
9,380 
7.500 
9,010 
11.000 
ll,:i00 
8.140 


8.350 


4.29 
2.16 
3., 32 
3.37 
1.94 
2.66 
3.80 
3.07 
3.65 
4.45 
4.. 57 
3.. 30 

3.38 


4.95 
2.25 
3.83 
3.76 
2.24 
2.97 
4.38 
3.54 
4.07 
5. 13 
5. 10 
3.80 


46.02 


es  for  1906  are  excellent. 


TUCKASEGEE  RIVER  AT  BRYSON,  N.  G. 

tion  was  originally  established  in  June,  1896,  at  the  South- 
ay  bridge  about  3  miles  above  Bryson,  N.  C,  just  below 
Island  post-office,  but  was  abandoned  March  25,  1897,  on 
f  the  poor  section.  The  present  station  was  established 
•  7,  1897,  at  the  highway  bridge  in  the  town  of  Bryson,  N.  C. 
tions  at  this  station  and  the  bench  marks  are  described  in 
pply  Paper  No.  169,  page  128,  where  are  given  also  refer- 
ublications  that  contain  data  for  previous  years. 

harge  measurements  of  Tuckasvgfe  River  at  Bryson,  N.  (\,  in  1906 . 


Hydrographer. 


Width. 


.\rea  of        Ttagc^     |      Dis- 
st'Ction.      height.   I  charge. 


O.  P.  Hall. 

do.... 

do.... 

do.... 


Ffft. 

Sq.ft. 

Ft  ft.     1 

Str.-ft. 

HM) 

9r»i 

1. 7s  ! 

1.370 

I'M) 

l.K^O 

2.07  , 

2.  m) 

VM) 

88S 

1.  m  1 

1 .  LSO 

1<H)  ' 

m\  1 

l.(vS    1 

i.2;k) 

96  8UBFACB   WATER   SUPPLY   IN   1906. 

Daiiy  gage  heigtH,  in  feet,  i^Tuduuegee  Rirer  at  Bjyton,  N.  C.,/or  I'. 

Aug.     Brpt.      t(ct. 


'-! 


Feb. 

«„. 

Apr. 

1  A 

■m 

J 

17 

za 

fS 

J* 

JJ 

'""■ 

Aug. 

1 

» 

: 

J 

?1 

i.;^ 

l;? 

6S 

L7 
LBS 

i; 

11 

« 

Kati/tff  table  fm  Tvi-kai^gee  H\ 


'■" 

1 

■*"        ^"     

.„„»,•,. 

at  Bryion,  A".  C.  M04  fo 

chargf,       baghl. 

Frti 

i      I.MO 

a.wo   l|       S.BO 
s-im   i|      5.80 

4.3) 

S  II   s 

n  dlKhaiw 

nMnmiumtsinadedunDK  1» 

rating  curru  la  ■  ta 

TBNSB8SEE    BITER   DBATNAOE    BASIN. 

MonHtfy  ducharge  <^  Tuckategte  River  at  Brysim,  N.  C.Jor  190e. 
IDralnagB  am,  S63  m]ii*tb  mUeiJ 


Dlidi»TgfliiK«x.nd 

-tMt. 

Mwn, 

Kira^fl- 

lailmum. 

Ulnlmuni. 

8w.-(l.  Wt 
«,.mLir 

3,28 
I.W 
2.61 

l>ptliin 
Inchi-s. 

10  ?m 

I.IOO 
«80 

lis 

! 

; 

G 

870 
160 
OW 

zao 
aoo 

IBO 

an 

HIWAS8BB    BITER    AT   MURPHY,    N.    C. 

tation  was  established  July  26,  1896.  It  is  located  at  the 
bridge,  Murphy,  N.  C,  about  80  feet  aboTc  the  Ixiiisville 
iville  Railroad  bridge  and  one-half  mile  above  the  mouth  of 
.iver.  The  conditions  at  this  station  and  the  bench  marks 
•ibed  in  Water-Supply  Paper  No.  169,  page  130,  where  are 
M>  references  to  publications  that  •:;ontain  data  for  previous 


tchargr  meaturemenU  of  Himaieee  Riirr  at  Murphy.  X.  C.  in  1906. 

Hydrcg™ph.r,                           j  Width.  |  ^„S'  I  ^%.  \ 

Fiet.    I  Sq./l-    '  -ff". 

,.,0.r.H«ll I           I6»  «S|  5.7H 

..' do lia'  tn  ti.iTi 

.,    IC.R.UbII 172  ■  171  '  li  17  , 

.'jo.'p.Hiii'!'.!;;"!::                          17(1  «ii  51,1  ■ 

205— 07-— 7 
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SUBFACB   WATER   SUPPLY   IN   1906. 


Daily  gage  height  j  in  feet  ^  of  Hiwassee  River  at  Murphy,  N.  C.,/ar  1906^ 


1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2i.. 
27. 
28. 
29. 
30. 
31. 


Day. 


— 

Jan. 
5.6 

Feb. 

Mar. 

Apr. 
6.7 

May. 

June. 
5.4 

July. 

Aug. 

Sept. 

Oct. 
9.0 

Ncfc^-. 

6.1 

5.5 

5.75 

5.4 

6.4 

6.65 

•»-  7 

5.6 

6.05 

5.5 

6.45 

6.76 

6.7 

5.4 

6.4 

6.3 

7.6 

5.7 

5.85 

5.05 

5.05 

6.25 

6.75 

5.65 

5.4 

6.2 

6.15 

7.8 

5.7 

8.2 

5.9 

6.15 

6.16 

6.85 

6.8 

6.65 

6.3 

6.1 

7.8 

5.65 

6.9 

5.9 

5.9 

6.1 

5.76 

6.85 

5.4 

6.1 

6.1 

7.2 

5.65    i 

6.45 

5.85 

5.75 

6.06 

6.7 

6.8 

5.4 

6.0 

5.95 

7.4 

5.fi5    4 

6.25 

5.&5 

5.7 

6.0 

6.15 

6.6 

5.5 

6.25 

5.9 

7.2 

.^65    1 

6.1 

5.8 

5.0 

5.95 

6.85 

5.6 

5.35 

5.9 

6.4 

6.85 

5.8  '  & 

1    6.05 

5.8 

5.8 

5.95 

6.7 

6.6 

5.75 

5.8 

5.85 

6.6 

5.6  ■■  i 

!    6.2 

1 

5.75 

6.75 

6.56 

5.7 

5.4 

5.4 

5.7 

5.SR 

6.5 

5.6      i 

!    5.9 

5.7 

6.7 

6.25 

6.65 

6.4 

5.4 

5.65 

5.75 

6.35 

5.6      i 

i    6.3 

5.7 

6.65 

6.1 

6.65 

5.66 

6.45 

6.6 

6.7 

6.25 

.■vTa    i 

6.05 

6.7 

6.65 

6.05 

5.65 

6.76 

5.4 

5.6 

5.9 

6.15 

5.6  1  i 

1    6.05 

5.65 

6.65 

6.0 

5.6 

6.2 

6.36 

6.3 

5.7 

6.1 

5.6      i 

5.95 

5.65 

7.6 

7.4 

5.56 

6.15 

6.9 

7.4 

5.7 

6.05 

:x:a    k 

.    5.95 

5.65 

6.05 

6.75 

5.5 

6.56 

6.45 

6.25 

5.65 

6.0 

5.6      5 

5.85 

5.6 

6.4 

6.45 

5.6 

6.1 

8.2 

5.9 

1    5.6 

6.0 

5.«     < 

1    5.95 

5.6 

6.2 

6.25 

5.5 

5.85 

6.45 

5.95 

5.05 

5.95 

6.6       ( 

5.95 

5.55 

6.2 

6.16 

5.45 

5.75 

5.P5 

6.0 

7.0 

6.5 

1.5.8      1 

1    5.85 

5.55 

7.2 

6.05 

5.45 

5.7 

6.4 

6.25 

6.35 

6.2 

S.2      ' 

'    5.85 

5.65 

6.65 

6.0 

5.4 

5.55 

6.45 

6.1 

6.25 

6.1 

7.2 

5.95 

5.7 

6.4 

5.95 

5.45 

5.1 

6.3 

6.2 

6.3 

6.a-i 

fi.9.-. 

9.5 

5.6 

6.25 

5.9 

5.4 

5.45 

6.2 

5.95 

6.25 

6.0 

6.6 

i    7.5 

5.6 

6.1 

5.85 

5.35 

6.2 

6.05 

6.1 

6.3 

5.ftS 

6.4.') 

■    6.6 

5.6 

6.1 

5.8 

5.35 

5.95 

5.85 

6.0 

6. 15 

5.9 

6.S    . 

;    6.7 

5.55 

6.1 

5.8 

5.45 

6.0 

6.05 

5.8 

6.1 

5.&'> 

6.2 

1    6.65 

5.55 

6.1 

5.8 

.  6.25 

6.65 

5.85 

6.a'i 

6.05 

5.8 

6.2 

1    6.25 

5.5 

6.  a*) 

6.85 

5.65 

5.5.5 

5.75 

5.8 

5.95 

5.75 

6.15  1 

1    6.35 

6.a5 

5.9 

5.55 

5.6 

5.7 

6.4 

7.1 

5. 75 

fi.l 

1    e.Z'i 



6.5 

5.85 

5.45 

5.5 

6.3 

8.7 

9.6 

5.75 

6.05 

■    r,.2 

7.2 



5.4 



5.Xi 

7.4 

.'i.  75 

1 

Raliny  tahlv  for  IIiwiHiKce  River  at  Mijrphy,  N.  Cfor  VJOi). 


Ciapn 

Dis- 

Cage 
height. 

Di^'- 

Gage 

DlM- 

(^age 

Dis- 

height. 

churgi'. 

t'hiir:po. 

1 

height. 

.  chui^e. 

hoigiit. 

chui>:i» 

Feet.     1 

Sec.-ft. 

Feet. 

1 

.   Sec.-fi. 

Fert. 

Sec.-ft. 

Fed. 

Sfc.-4t. 

5.00    , 

310 

5.<l0 

,      1,010 

6.80 

2,370 

7.70 

4.180 

5.10 

365 

1        G.OO 

'      1.130 

C.90 

2,  .550 

7.8J) 

1.400 

5.20    1 

125 

0.10 

1.260    ' 

7.00 

2,740 

7.9») 

4.620 

5.30 

490 

0.20 

1,400    1 

7.10 

2,930 

1        8.00 

I.Stt) 

5.40    , 

5()0 

!        6.30 

1,540    ' 

7.20 

3.130 

8.20 

.5.2st> 

5.50    ' 

635 

1        6.40 

1,600    1 

7.30 

3.330    1 

8. 10 

5,  T?) 

5.fiO     1 

715 

6.  ,50 

1,R50 

7.40 

3.540 

5. 70 

800 

'        6.00 

2.020 

7.. 50 

,3.7.50 

1 

5.80     ■ 

(MX) 

6.70 

2, 190 

7.00 

3,960    • 

Note.— The  above  tjif»le  is  uppliealiie  only  for  o|)en-channel  conditions. 
leasiin-rnents  ina<lo  during  1900  to  190ii.    It  is  well  defined  iM'tween  gage  h 


It  i.**  based  on  dijoh 
ineasiin-rnents  nia<le  during  1900  to  IWXi.  It  is  well  defined  iM'tween  gage  heights  5.0  fe<^t  and  '.b 
Al>ove  gage  h«'ight  H.O  fwt  the  rating  curve  is  a  tangent,  the  difference  1  eing  ^'■.'0  p<'r  tenth. 
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Monikly  dueharge  of  IHwauu  River  at  Murphy,  N.  C,  for  1906. 

IDntaMffB  area,  410  aquMe  miles.] 


Month. 

Diach&i 
Maximum. 

8,140  ' 

1.260  1 

3,960 

3.540  1 

1,470 

2,190 
5,280 
6,380 
8,360 
7,040 
22,000 
4,400 


ear. 


22,000 


715 
635 
635 
900 
525 
365 
560 
715 
338 
850 
715 
1.010 

338 


Mean. 


1,760 

830 

1,410 

1,410 

749 

912 

1,150 

1,520 

1,570 

1.9.50 

1.990 

l.fwW 

1,410 


Run-off. 

Sec.-ft.  per   Dopth  in 
sq.  mile.    |   inches. 


29 
02 
44 
44 

83 
22 
2.80 
3.71 
3. 83 
4.7>i 
4.85 
.*i.9K 

3.43 


4.95 
2.10 
3.97 
3.84 
2.11 
2.48 
.123 
4.28 
4.27 
5.49 
5.  41 
4..'i9 

44i.  72 


allies  for  1906  are  excellent. 


UIWASSEB    RIVER   AT    REIJANC  E,  TENN. 

itation  was  established  August  17,  1900.  It  is  located  at  the 
le  and  Nashville  Railroad  bridge  at  Reliance,  Tenn.  Tlie 
ns  at  this  station  and  the  bench  marks  are  described  in 
>upply  Paper  No.  169,  page  132,  where  are  given  also  ref- 
to  publications  that  contain  data  for  previous  years. 

Uncharge  measurements  of  Hiwassee  River  at  Reliance,  Tcim.,  hi  1906. 


Hydrographer. 


3...  O.  P.Hall 
....do.... 
....do 

2... do 


I 


Width. 


Feet. 
317 
326 
.!'«) 
319 


Area  of 
section. 


Sq.  ft. 
1,990 
2,210 
2.270 
2,040 


(Jhkc 
height. 


Fret. 
1.K8 
2.27 

2.:« 

1.92 


Dis- 
<'harge. 

Src.-ft. 
2,090 
3, 000 
3.440 
2, 240 


SUBPACE   WATEB   SUPPLT   IN   1906. 
DaUti  gage  heighl,  in/ftt,  t^  Biv<at$a  Rivrr  at  Setianre,  Trnn.,/or  1906. 


Rmiiig  labUfor  Hiwamur  Hirer  at  Rrliawe,  Tenn..  1904  to  t9<>ti. 

'     llofn'    j      nil-      I      Gur     '      IMh-  Itue     '      Dl>-      I'     Daeo     |      I>U- 

I  hclitnl.   I  chfli^.  M  hplghl.      rhnrBf.  i|  heighl.      chaiye,    ,  hcinht.      fh«r(re. 


ri     - 


nr* 


re  talile  Is  ItHKd  <ii 
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Rating  tables  for  Valley  River  at  Tmnotla,  X.  C. 
JANUARY  1  TO  DErRlf BRK  31,  \9Ki.a 


Gagfi 
height. 


Feet. 
1.00 
1.10 
1.20 
1.10 
1. 40 
1.50 
l.tiO 
1.70 
1.81) 


Dis- 
churgp. 

Sfc.-ft. 

50 

66 

82 

100 

118 

138 

158 

180 

205 


Gage     \      Dls-  Oase 

height.  I  charge.       height. 


Feet. 
1.90 


2 
o 

2 

2 

2 
o 


2  71 


00 
10 
20 
30 
40 
50 
tiO 
70 


Sec.-ft. 
230 
260 
290 
320 
350 
380 
415 
450 
490 


Feet. 
2.  HO 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


DiK- 
chargo. 

Sec.'ft. 
5.% 
570 
610 
655 
7(M) 
750 
800 
850 
905 


hoigl 


iiigt' 
Mght. 


Feet. 
3.70 
3.  80 
3.90 


00 
20 
40 

m 


5.  00 


chargi'. 

Src.-ft. 

1.015 
1,075 
1.1.15 
1 .  iHiO 

1 .  a'JO 
1.660 
l.MOO 


.F.VNIARY  1  TO  DECEMBER  31,  1H06.'> 


1.30 

92 

2.10 

315 

3. 00 

635 

:i  w 

1.040 

1.30 

112 

2.20    ' 

345 

3.  10 

6N0 

:j.9«) 

I.IUO 

1.40 

134 

2.30 

375 

3. 20 

725 

4.(N) 

1.160 

1.50 

156 

2.40 

405 

3.30 

775 

4.20 

1.285 

l.tiO 

180 

2.50    1 

440 

3.40    ' 

825 

4.40 

1.415 

1.70 

205 

2.  60 

475 

3.50 

875 

4.  U)    , 

1 .  545 

1.80 

230 

2.70 

515 

3.60 

a:)o 

4.80 

l.fiSO 

1.90 

255 

2.80    , 

555    , 

3.70 

985 

5.  (K) 

1..VJ(> 

2.00 

285 

2.90    ' 

1 

595    'i 

i 

1 

' 

ble  is  appliiahio  only  for  open-channel  eonditlons.  It  i.s  ba.s«*<l  on  (our  (ii.»i(harp"'  in«'H..Hiin»- 
e  during  1905.  It  is  well  (leaned  between  gago  heit;ht!>  1.0  feet  und  2.0  foot.  Al»ov«'giigr  h«'lght 
rating  curve  I.s  a  tangent,  the  diflfen»nce  wing  70  per  tenth. 
ible  is  appUoahle  only  for  open-channel  conditionM.  It  is  has«»d  on  (ivr  discharge  niea.sim'- 
eduringlQOO.  It  is  well  defined  l)etwe<?n  gage  heigh  t.s  l.2fe«'t  andx.ofcrt.  .\lK»vegag<' height 
rating  curve  i»  a  tangent,  the  diflereni*  l>eing70  per  tenth. 


(onthly  discharge  of  Valley  Rirer  at  Tomotla,  N.  (\,for  lUOo  ami  1900. 


[Drainage  area,  1(K>  square  miles.] 


Discharge  in  .s^-cond-feet . 


Month. 


Kiin-olT. 


Maximum. 


1905. 


vear. 


1906. 


year. 


3. 
3. 


550 
S30 

SOO 
1)78 
r,7S 

O-JO 
700 
I.IS 

a:V2 

V.r2 
720 


.'..O-JO 


•J.  240 

.iriO 

I.  (HO 

1 ,  .VIO 

375 

1 .  420 

l.«^) 

725 

1 .  .S20 

2.  .')20 
I0.4IX) 

1.220 

10. 400 


Minimiim.  '     Mean,     [^''^r^lr'    »M';f>i» 

s«  .  mile.       iriche.s. 


I     s'l- 


6«i 

MY2 

KM) 

liA\ 

205 

314 

Itri 

2t.5 

l'.»2 

•2X2 

m 

1.->1 

l.W 

120 

100 

222 

.'•«) 

Ml.  4 

.'iS 

102 

'kS 

s,*..  2 

\2S 

.V)'.* 

.')() 


102 


2<M. 


242 

rui 

lirj  ' 

2r/) 

242 

446 

2S5 

41".» 

VM 

204 

nrj 

;i25 

l.'yi  , 

AM 

217 

325 

\'ii\  ' 

3U3 

205  ' 

4s;{ 

l'ii\  1 

S03 

285  t 

r^y2 

4.35 


2.  .S5 

3.  2*) 

7.  23 

7.  .')3 

2.  «•»■> 

.i.  41 

2.  .V) 

2.  7M 

2.  N) 

3.  07 

1.45 

1.1,2 

:*..  «Ki 

4.  .■.<i 

2.  (>.» 

2.  41 

.SI.', 

.<.W 

.  '.»»i2 

1.11 

.Si)\ 

.fK) 

.■..  27 

6.  OS 

2.  SO 


4.10 


37.  «i8 


5.  42 

•i.  25 

2.  3«> 

2.  46 

1.  21 

4.  H.'» 

3.  «•••» 

4.41 

1 .  U2 

2.  21 

3.  07 

3.42 

4.(K» 

4.  72 

3.  07 

3.  54 

3.71 

4.  14 

4.  .V» 

5.  2(i 

7..'vS  ' 

8.46 

5. 30 

6.11 

55. 8;^ 


Values  for  1906  and  1906  can  Ik*  considered  only  fair,  owing  to  discn»pancles  l»etwe«»n  the  gage 
probably  due  to  dally  fluctuations  from  stored  wat«'r. 


104  SURFACE    WATER   SI'^PPLY   IK   1906. 

OKOKE    RIVER   AT    m'cAYS,  TEKN. 

Tills  station  was  established  Mareli  21,  1903.  It  is  loi 
suHpeiisidii  footbridge  just  below  McCay's  ferry  at  McCays, 
iifur  the  Georgia-Tennessee  boundary,  and  one-half  mile  belov  Hw 
i-ailroad  hridge  of  the  Louisville  and  Xashville  Railroad.  The  C4ID^ 
tions  ut  this  station  and  the  bench  marks  are  described  in  WJH 
Supjily  PH|>er  Xo.  169,  |)age  138,  where  are  given  also  referenoes  to 
publications  tliut  contain  data  for  previous  years. 

himhargi  mtaii'ftmfnt*  r/Otott  Kirrr  at  MeCai/*,  TVnn.,  »n  J906. 

iiui-'.  IIjilRignptii'r. 


Fetl.         Sq.ft.  Ftil. 


llmhiungiJuuihl.  iii/frt.  nj  Okoit-  Riitr  al  MeCay*.  JVnii../or 


Slay.  I  Janp.     July.     .\iig.  .  *'pt-     Ort. 


1:J  I  I;? 
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SURFACE    WATER   SUPPLY   IN   1906. 


OKOEE   RIVER   AT   M  CAYS,  TENN. 


This  station  was  established  March  21,  1903.  It  is  k 
suspension  footbridge  just  below  McCay's  ferry  at  McOa^lL^I 
n(»ar  the  Georgia-Tennessee  boundary,  and  one-half  mi' 
railroad  bridge  of  the  Ijouisville  and  Nashville  Railroad.  Tbith 
tions  at  this  station  and  the  bench  marks  are  described  inWaJ 
wSupply  Paper  No.  169,  page  138,  where  are  given  also  refeiences 
publications  that  contain  data  for  previous  years. 


[yisahargf  itmasiiremnits  of  Oioee  River  at  McCoys,  TVnn.,  in  1906. 


Date. 


Hyilrographor. 


Width. 


I 


I  Feet. 

Febniarv  12....    O.  V.  Hall 153 

April  IK do 150 

Juno  11 do 152 

NovrmlK-T  3 do 153 


Area  of      O 


section.  ,  heig, 


544 


piiht. 


616 
501 
525 


Feit. 
1.63 
l.W 
1.33 
1.57 


ch.ir 


Srf. 


I 

Daily  (jayc  height,  in  feet,  of  Okoee  River  at  McCaya,  Tain.,  for  VHHi. 


Day 


Jan. 


1 1.4 

2  1.3 

3 4.4 

4 4.4 

o 2.S 

ti 2.4 

7 2.a'> 

M...    2.0 

9 2.0 

10 l.fl,'. 

II 1.9 

12 2.0 

13 1.9'. 

14 1.0 

iri 1..S 

iii l.S.'i 

17 1.7 

IS l.S 

10 ■  1.7 

20 l.Go 

I 

21 1.H5 

22 ■  3.8 

23 ('...'. 

24 '  3.2 

25...  2.S 

2H 2.7 

27 2.S 

2S 2.4 

29 2.4 

:tf) 2.3 

31 2.2 


Vi-h. 


2.1 
2.0 
1.9 
1.9 
1.9 

l.X 
1.8 
1.7 
1.7 
1  0 


Mur.  I  Apr.  i  May. 


r. 

4 

45 
45 


9 

65 

5 

5 

5 


1.4_ 
1 .  55 
1.4 


1.5 
1.6 

2.7  j 
2.45  ' 

1.8  I 


I 


1.6 
1.6 
1.8 
1.7 
l.r, 

1.0 
1.5 
1.5 

i.r« 

4.8 

2.6 

2.15 

2.15 

3.0 

3.4 

2.7 

2.45 

2.25 

2.1 

2.05 


2.0.')  ' 
2.1 
2.1 
2.25  ' 
3.0 
2.S     , 


2.76 

2.4 

2.1 

2.1 

2.0 

2.0 
1.9 
1.9 
2.0 
2.2 

2.0 
2.0 
1.9 
2.2 
2.7 

2.1 

2.05 

1.9 

1.9 

1.9 

l.S 
1.8 
1.8 
1.7 
1.7 

l.Tw 

2.0 

2.9 

2.0 

1.0 


I 


June.  I  July.     Aug.  i  8t*pt.     Oct.     Nov.    1 


_  I 


1.8 

1.75 

1.9 

2.05 

1.75 

1.7 

1.65 

1.8 

1.7 

1.65 

1.65 
1.6 
1.6 
1.5    I 
1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

l.<>5 
1.35  I 
1.3 

1.3    ' 

1  *■> 
1.-     I 

2.0    i 

1.9 

1.5 

1.4 

1.3 

1.3 


1.4 

2.45 

1.65 

1.55 

1.75 

1.55 
1.4 

i.:j5 

1.4 
1.35 

1.45 

1.4 

4.0 

2.65 

3.8 

2.15 

1.8 

l.S.*) 

1.7 

l.»'i5 

1.5 

1.45 

1.4 

3.8 

1.8 

l.r>5 

1.5 

1.5 

1.5 

1.4 


1.3 
1.35 
1.6 
1.5    i 
1.35  I 

1.3    ! 
1.5 
1.55  i 
1.7 
1.4 

1.35  ; 
1.5    I 
1.3    I 
4.3 
2.85 

2.15 

3.8 

4.4 

2.95 

2.65 

2.55 

.3.3 

3.6 

2.3 

2.1 

2.55 

2.15 

2.0 

2.35 

2.55 


2.3 

2.35 

2.1 

2.05 

1.85 

2.2 

1.85 

1.85 

1.8 

1.7 

1.7 

1.65 

2.3 

2.3 

2.2 

2.1 

1.65 

1.8 

1.95 

2.15 

1.9 

1.9 

2.15 

2.05 

1.95 

1.8 
1.7 
1.7 
3.6 
3.3 
2.5 


I 


2.1 
2.0 
1.9 
l.Wi 
•>  •> 

^  •  *« 

2.05 

1.9 

1.9 

1.8 

2.4 

1.9 

2.1 

l.S 

1.75 

1.65 

1.6 
1.5 
1.5 
3.4 
2.3 


1.95  I 
2.05 
2.05  , 
2.3    I 
2.0 

1.9    I 
1.8    ' 
1.8 
3.1    I 
4.6 


I 


3.25  : 
3.75 
3.5 
3.1 
2.75  ' 

3.7 

3.05 

2.75 

2.5 

2.4 

2.3 

2.2 
■»  o 

^  >  «• 

2.1 
2.0    . 


2.0 

2.0 

2.45 

2.3 

2.0 

1.9 
1.9 
1.85  , 

1.8    ' 
1.8 

1.8 
1.7 
1.7 
1.6 
1.6 
1.6 


l.ti 
1.6 
l.h 

1.5 

1.5 

1.5 

1.5 

1.45 

1.4 

l.rt 
1.5 
1.5 
1.5 
1.5 

1.5 

i.«; 

7.0 

is.  5 

S.O 

3.2 

2.95 

2.55 

2.4 

2.3 

2.2 
2.3 
2.1 
2.0 
1.9 


I 


I 


1 


V- 


TBNKB88BE  BIVEB   DBAINAOB   BA81N. 
RaHnf/labU/orOiote  Riva-at  XcCay$,  Tenn.,/or  1906. 


\w2ar. 

^J. 

D1^ 

A. 

\     *v«. 

K^^, 

Vrr, 

FtiS. 

i.JO 

1,250 

a.,w 

a-floo 

4.«a 

I    aui>        Di>- 

li  hr4ght.      chargt 


.oti.-Th,.  jbove  table  In  ■pplkablt  only  for  open-channi'l  ciindltlom.  It  1h  Imiml  r>n  t  iJlmhargc 
•wimentjmsd^durtiiBlBOSaniJonthPBeufrelfonnorthffiirlhTC'iirv™.  llln«pnilfnmil  l*twwn 
SiX ""^ *"''        ™''    *'""'"8»B«f'eiBhin.Sf«!ttlH-ralln(!inrvi>lfliuUn(rMil,thf<linpn'nce 

Monlhly  ditrhiirge  of  (Unrr  Hirer  al  McCayt.  Tfnn.Jor  I'Mlli. 
IPralnagv  arm.  in-l  tHiiinre  mllcK] 


Manth. 


TO— Value*  (n 


Uailmiun. 

l,1W 

\.TX 

2.320 

1X.0U0 

«|.  mil.'. 


ELK    RIVER    NEAK    EI,KMf)XT,  AI.A. 


liis  station  wad  e.stal)lishi-<l  June  24,  11104.  It  is  locatcil  at  the 
•fln  bridge  near  Wilson's  Htoro,  iibdiit  .'i  miles  ciist  cif  Kiktiiont ,  Ala., 

3  miles  below  the  bridge  of  the  Luni.svilli-  iintt  Xiislivillc  Iltillroad. 

conditions  at  this  station  and  ihc  betu-li  inaiks  me  (icsirihfd  in 
:.er-Supply  Paper  No.  IfiU,  page  111,  whore  arc  given  also  refer- 
-s  to  publications  that  contain  data  for  previous  years. 
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SURFACE   WATER   SUPPLY   IN   1906. 


DiMtharge  TMoturemenU  of  Elk  River  near  Elkmont,  Ala.,  in  1905  and  190(^. 


Date. 


1906. 
April  12. 


Hydrogni^ier. 


W.  E.  Hall. 


June  19 ;  F.  A.  ICumy. 

September  30..! do 

November 28...    W.  E.  Hall... 

I 

1906. 

Iiaroh22 W. 

May  10 F. 

June  23 O. 

October  26 F. 

Octo))er26 ' do 

D««mberll...|  W.  E.  llaU 


E.  HaU... 
A.  ICunay. 
P.  Hall.... 
A.  Murray. 


Width. 

■ 

Arm  of 
section. 

(»a«e 
height. 

trharg**. 

Fert.     ' 

Sq.ft. 

Feet. 

S((.-f\ 

235, 

629 

2.71 

l.>4) 

232  1 

500 

2.51 

i.ieo 

201 

360 

l.ol 

ns 

202  I 

414 

1.81 

¥\ 

233 

847 

.158 

2.A0 

230 

508 

•2.41 

l.OSO 

221 

400 

L75 

463 

231 

606 

2.5S 

1.190 

231 

605 

2.54 

1.2K) 

230 

583 

2.50 

1.300 

Daily  gage  height,  in  feet,  of  Elk  Hirer  mar  Elkmont,  Ala.,  for  l9(i€>. 


Day. 


1. 
2. 
3. 
4. 

5. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
'22. 
23. 
24. 
25. 

26. 
•27. 
2H. 
•29. 

:<(>. 

31. 


Jan. 

Feb. 
aL85 

Mar. 
2.7 

Apr. 
8.6 

May. 

.. 

2.75 

June. 
2.6 

July. 
1.76  ■ 

Aug. 
2.9 

Hept. 

Oct. 

las 

Nov. 
22 

r>* 

3.8 

2.0 

■23 

aL9 

aL5 

ao 

&8 

2.6    , 

2.8 

1.7 

2L7 

2.0 

9.8 

2? 

Ik 

6l3 

a3 

&7 

5l3 

2.6    1 

2L7 

1.66 

2L65 

2.0 

las 

215 

li 

5.6 

as 

ia7 

4.8 

2L7 

2.6 

1.86 

2L6 

2.16 

11.  s 

215 

2i5 

4.9 

a25 

5l9 

4.6 

'2.6 

ao 

1.7 

1 

2.46 

2.2 

KS 

215 

2SS 

4.4 

115 

4.8 

4.4 

2.66 

2.6 

1.9 

2.6 

2.2 

12.3 

21 

as 

^4. 

L        ^^ 

4.1 

4.2 

2.86 

2.4 

L7 

2.1 

2.1 

lao 

21 

i7 

4.4I 

^  ao 

a9 

a8 

2L76 

2.2 

1.8 

2L0 

2L0 

8.2 

215 

t' 

4.3 

2.9 

a7 

a4 

2.6 

2.16 

1.J6 

2.0 

•2.1 

5l9 

215 

25 

i      4.0 

1 

2.9 

aA5 

4.2 

2L4 

2L4 

l.'fe 

1.9 

•2.3 

5l1 

215 

11 

1 

!      4.0 

2.85 

a  36 

4.0 

2.3 

2.2 

1.7 

2.0 

4.3 

14 

21 

25 

7.0 

2.8 

a  15 

a8 

•2.3 

2.05 

1.6 

2.2 

ao 

4.0 

21 

44 

i      »i.O 

2.8 

a*05 

a4 

2.15 

2.5 

Z2 

2.9 

2.4 

4.0 

21 

44 

'      5. 5 

•2.75 

4.4 

a  2 

2.2 

'2.35 

a6 

a4 

2.4 

ay 

2  05 

44 

,     -0 

2.75 

7.1 

a3 

2.3 

2.5 

a  2 

a  4 

•2.3 

as 

207 

15 

5.0 

2.7 

5.6 

a2 

2.2 

2.1 

'2.Vt 

a  65 

•2.2 

a  15 

21 

(i3 

.'x5 

2.6 

4.6 

ao5 

2.2 

'2.05 

2.7 

ai 

2.1 

ai 

215 

ILf 

1       4.6 

2.55 

4.4 

ao 

2.1 

2.0 

ao 

2.9 

2.0 

ao 

0  •> 

KO 

1       5.0 

2.5 

4.1 

•2.95 

2.0 

1.9 

as 

2.6 

7.9 

a  15 

as 

a7 

4.6 

25 

4.0 

2.8 

2.0    , 

1.8 

2.7 

1 

2.45 

4.2 

ai 

d8 

.•ifi 

4.4 

2.5 

afl 

2.7 

1.9 

1.8 

ass ' 

2.2 

ao 

ao 

as 

aO 

1       9.1 

2.65 

a  7 

Z6 

2.4 

1.8 

ao 

zo 

a85 

'2.9 

TilS 

45» 

'     1-2.5 

2.6 

a  4 

2.8 

1.9 

1.8 

2.8 

2.2 

5.8 

28 

4.*J 

44 

14.0 

2.6 

as 

2.6 

1.9 

1.75 

a5 

2.3 

4.0 

27 

an 

i;.i 

11.4 

2.65 

a  2 

2.  .55 

1.85 

•2.1 

as 

2.4 

a  4 

2  6 

Xh 

\h 

7.5 

•2.75 

ai 

•2.5 

4.0 

1.9 

2.85 

2.5 

4.5 

2  5 

Xh 

;ii'. 

5.*) 

•2.8 

a  75 

as 

a  2 

1.9 

•2.55 

2.4 

a4 

2  5 

11 

;u' 

'      .11 

'2.8 

4.8 

a  15 

a  as 

1.8 

2.35 

2.3 

7.6 

22 

ao 

44 

4.7 

5.3 

a25 

a  15 

1.8 

4.0 

2.2 

1(14 

2  2 

2.S 

ai 

4.6 

11.5 

2.9 

ai 

1.75 

a  7 

2.1 

18.5 

2  3 

2  5 

dO 

4.5 

r^.^\ 



•2.7 

a  25 

2.0 

2  3 

11.1' 

TENNESBKE   RITEB   DRAINAGE   BASIN. 

Rating  table  for  Etk  River  near  Eltmont ,  Ala.. /or  I  Sa5  tmd  1906. 

Gage     I      Di».  Gut     I      Dl*.  Qage    i      Dt«-      I     Oasi-    '      YHt- 

hvignl.  I  duixp.       twight.      i^iinp'.       belgbt.      rharicp.       belghl.      c>u.r||i>. 


% .  'K 

*>  1    5..«" 

Jl.noo 

**OTE.— Thp  BllOVP  l«W( 

^'•'"■pRBgi'  hoishi  7,nl»t  thi>  rating  curve  Is 


1*  rtirTpTf 


Monthly  ilitrharge  ••/  Elk  Ririml  Elhnonl.  .\ta..for  IH06. 

i         liiwhurin-  ill  wrnnil-lii't.        |  Kun-oll. 


Uaxlmiuii.   Uinlmi 


DUCK    RIVER    AT    fOI.ITMBlA,  TENN. 

This  is  an  o]d  Weather  Bureau  station  that  has  imt  been  tnaiti- 
'.  ^Milled  continously.  Disehai^e  mcasiireiiieuta  were  made  (hiring 
^B04  and  gage  heights  have  been  regularly  recoi-ded  since  (October 
*3,  1904.  The  station  is  localed  at  the  highway  bridge  two  blocks 
*»rth  of  the  public  squai'e  at  Oohinibia,  Tcnn.  The  conditions  at  this 
Nation  and  the  bench  marks  arc  described  in  Water-Supply  Pajter 
Mo,  169,  page  143,  where  are  given  also  references  to  publications 
Muit  contain  data  for  previous  years.  A  new  gage,  establishcii  June 
-7,  1905,  is  set  at  the  same  liatum  with  the  old  gage  of  the  I'liited 
States  Weather  Bureau,  which  is  a  vertical  limber  ;ts  feet  iimg  boiled 
«  the  downstream  side  of  the  right-bank  pier. 
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SURFACE    WATER   SUPPLY   IN   1906. 


Discharge  measuremtnUi  of  Jhick  River  near  Columbia,  Tenn.^  1901  to  J906. 


Date. 


Ilydrograpber. 


Width. 


1901. 

Febroary  0 11.  R.  Hall . 

Aprili9 do 


1904. 

May  21..* J.  M.  Giles. 

August  18 do 

August  18. ■ do 

October  21 ' do 

October  21 do 


1905. 

April  14. W.E.Hall... 

June  16 '  F.A.Murray 

June  17 do 

June  20 do 

September  29 do 

November 27... t  W.  E.  Hall... 


1906. 

March  23. W.  E.  Hall... 

May  11 1  F.A.Murray 

May  11 do 

June  25 1  O.  P.  Hall... 

()ctober27 i  F.A.Murray 


OctolKjr  27. 
I)eceml)er  12.. 


W. 


do 

E.  Hall. 


I 


Area  of 
section. 


Gace    j     D 
boigDt.  '  dui 


Feet. 

Sq.ft. 

Fert. 

138 

1,100 

3.60 

175 

2.380 

1L90 

85 

610 

.70 

115 

755 

M 

115 

725 

.TO 

79 

139 

.44 

79 

144 

.40 

115 

772 

1.21 

134 

823 

1.63 

136 

863 

1.97 

121 

772 

1.34 

86 

05 

.60 

115 

718 

.  1 1 

120 

847 

1.90 

116 

752 

1.02 

110 

752 

1.00 

112 

713 

a»4 

119 

761 

1.12 

119 

761 

1.10 

115 

749 

1.15 

Sn 


Daily  gage  height,  in  feet,  of  Duck  Hirer  near  Columbia.  Tenn.,fnr  1900. 


Day 

1 

!  Jan. 

1 

1 

.  .      2.  6 

2.  .55 

.3. 3 

Feb. 

2. 55 

2.3 

2.15 

1.95 

1.7 

1.6 

1.6 
,     1.  .55 
,     1. 45 
1     1.  :vi 

1 
1.3 
1.  2;5 

1  '■'  , 

1.2 
1.  15 

,     1.05 

1  1.  I 
1.  1 

1.  1     ■ 

1.  25 
1.3     i 
1.3 

1.  3 
1.3 
1.3 

Mar. 

1.3 

1.35 

8.2 

8.2 

4.4 

2.9 
2.  75 
2.6 
2.  45 
2.  3 

1.95 
J.  85 
1.75 
2.  15 
2.  75 

2.  \V) 
2.  75 
2.  .5.5 
2.4 
2.4 

2.  2.-) 
2. 05 
1.9 
1.  75 
1.7 

1.6 
10.  4 
11.0 
17.  2 
22.  ♦> 
17.  1 

1 

1  Apr. 

9.4 

,    6.2 

4.7 

:t8 
ao 

.3.4 
.     .3.4 

2.8 

:i8 
:i4 

2.7 

2.  ;i5 

2.25 
2.  «v5 
2.0 

1.85 

1.8 

1.6 

1.5 

1.4.5 

1.4 

1.4 

1.3v 

1.3 

1.2 

1.15 

1.1 

.3.1 

;i2 

2.  0.5 

May. 

2.0 

1.65 

1.45 

1.35 

1.3 

1.3 

i.:« 

1.2.5 

1.15 

1.15 

1. 0.5 
.9 

.8 
.8 
.9 

.  75 

.8 
.8 

:? 

.65 
.6 
.  6 
.6 

.s 

2.  5 
2.  75 
2.  25 
2. 0.5 
1.6 
1.  15 

J  une. 

1.6 
2.0 
1.5 
1.2 
1.15 

1.25 
1.  15 
1.1 
1.0 

.85 

.9 

.85 
1.1 
1.1 
1.0 

.9 

.8.5 
.8 

.s 

.  75 
.65 

'h 

.  75 
.u> 

.6 
.  55 
.5 

1 

1 

July. 

0..55 
.6 

.8 
.8 
.  i 

.  i 
1.5 
.95 
.75 

.  / 

.65 

.6 

1.7 

1.2 

1.0 

10.  3 

10.4 

4.9 

.1  »i 

4.0 
3.4 
2.5 
2.  5 
2.  3 

1.8 

1.4 

1.  15 

1.2 

2.1 

3.6 

• 
Aug. 

i    2.15 
1.6 
1.15 
1.15 
1.05 

1.15 
0.  itt 
0.8 
0.8 
1.3 

1.3 
2.:i5 
2.3 
2.3 
1.6     i 

1.55 
1.4     ' 
1.25 
1.5 
1.25 

1.2 

1.2 

2.85 

2.35 

1.75 

2.1 
1.7 

1.25 
1.15 
1.05 
0.95 

• 

Sept. 

0.85 
.75 
.65 
.6 
.75 

1.6 

i.a5 

.85 

.85 

1.95 

4.0 
2.45 

1.  VyTt 
1.2.5 

.a5 

.85 
.8 
.95 
1.2 

2.4 
3.1 
7.5 
4.2 
2.a5 

.3.1 
2.7 
6.2 
20.9 
9.9 

1 
Orl. 

N'ov. 

1 

2 

3 

8.2 

9.9 

i:i9 

12.4 
9.8 

'  15.2 

1.3.0 

S.3 

.5.4 

3.9 

;io 

2.5 
2.2.5 
1.85 
1.6 

1.  .T. 
1.4 
1.  55 
1.6 
1.8 

1.7 
1.  .55 
1.4 
1.25 
1.15 

1.1 
1.  1 

i.a5 

0.95 
1.0 
0.95  ; 

o.y 

.95 
s5 

4 

5 

6 

7 

8 

5.  .5 

4.  ti 

;i  7 

.3. 0 

2. 8 

9 

10 

11 

12 

13.       .    .. 

:n\ 

'    ,12 

:i  4 

7.  r, 

7. 4 

.  «•> 

.8 

s 

14 

15 

16 

17 

IH 

5. 8 

4. »} 

4. 0 

;ni 

;i  0 

.S5 
.95 

.!S5 
1.15 

lao 

19 

2i) 

21 

2.9 

;       2.65 

2. 5 

i:t8 

i;i3 

9.^ 

7.2 
.5.2 

23 

.1  2«i.  4 

m 

24 

25 

'  24.2 

.3  0 
2.75 

2<> 

27 

1 

5.  .s 

-1.  s 

• 

205 

28 

29 

:«i 

31 

a '.» 

:i  4 

'     2.75 

t 

1 

l.S.i 

1.S 

1.65 

TENNESSEE   BIVER  DRAINAGE   BASTN. 
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height. 

Fret. 
0.30 
0.40 
0.50 


Rating  tables  for  Dvck  River  near  Columbia,  Trnn. 

OCTOBER  21,  1904,  TO  DECEMBER  24,  1904.  • 


Dl»-     li     Que     I      Dis- 
^leiifat. 


charge.    I  heigi 


Sfc.-ft. 

80 

122 

170 


charge.  I    heig 


Feft.  \  3ei.-/t.  Feet. 

O.W  222  0.90 

0.70  ,  280  1.00 

0.80  I  342  1.50 


Gage     1      Dis-     ,1     Gaep 
lelght.     charge.       height. 


Sec.'ft. 
408 
475 

825 


Fei^t. 
2.00 
2.  rn) 


Dis- 
charge. 

Srr../t. 
I/JOO 
l.(iOO 


DECEMBER  25,  1904,  TO  DECEMBER  31,  Um.h 


I 


0.40 

eo 

1.20 

510     i 

2.00 

1.080 

2.80 

i,7;w 

0.50 

100 

1  30 

580 

2.10 

].]iJO 

2. 90     • 

1.815 

0.(10 

145 

1.40 

650 

2.20 

1.240 

.S.OO 

1.900 

0.70 

195       ; 

1.50    1 

720     1 

2.30 

1.320 

.^10 

1.990 

0.80 

250 

l.iJO 

790     ' 

2.40 

1.400 

3.20 

2.0><0 

0.90 

310 

1.70    , 

8ii0    ' 

2.50 

1.480 
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rw*  table  is  applicable  only  for  open-channel  conditlon.s.    It  i.s  bas<Ml  on  .'>  <lis<-h}irgM  iii<'asiin»iiiorits 
e during  1904  and  on  the  form  of  the  19ft>-G  curve. 

'his  table  is  applicable  only  for  open-channel  conditions.     It  is  basrd  on  <il.«*charp'  in^'asiin-nieiits 
p  during  1901,  1905,  and  1906.     It  is  well  defined  lM»twe<'n  gage  height.s  0.5  foot  and  4.0  fi-^^t.     Above 
hfjght  4.0  frt-t  it  is  baa^Ki  on  a  discharge  measurement  at  gagt-  rn'iglit  1  l.lX)  madr  in  1^H)1.    AI)ove 
I  height  3.00  feet  the  rating  curvo  Is  a  tangent,  the  difference  being  lO  i)er  tenth. 

Monthly  discharge  of  Jhtrk  Riter  n4'ar  Columbia,  Ttnn.,for  luo.}  to  vhh;. 

[Drainage  urea.  1.2«'0  squan'  njiU-s.] 
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OTE.— Values  are  rated  as  follows:  r>ctober,  1904.  to  March.  19a'..  May  and  Deceml^er,  190.5.  and 
u«ry,  March  September,  October,  and  Decemlx-r,  190.,  good;  all  remaining  months,  excellent. 
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MISCELLANEOUS   MEASUREMENTS   IN   TENNESSEE   RIVER  DRAINAGE 

BASIN. 

i 

The  following  is  a  list  of  miscellaneous  discharge  measurementa  n 
made  in  Tennessee  River  drainage  basin  during  1906: 

French  Broad  River  at  Oldtown,  Tenn. — ^This  was  originally  one  d 
the  temporary  stations  established  in  connection  with  the  geneitl 
hydrographic  study  of  the  southern  Appalachian  region.  The  coa- 
ditions  at  this  station  and  the  bench  marks  are  described  in  Wate^ 
Supply  Paper  No.  169,  page  93,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

The  following  discharge  measurement  was  made  May  25,  1906: 

Width,  379  feet;  area,  1,600  square  feet;  gage  height,  1.67  fcKJt;  diwharge,  2,010 
second-feet. 

Swannanoa  River  at  BUtmorey  N.  C. — This  station  was  established 
May  21,  1904,  for  the  purpose  of  making  miscellaneous  measurements. 
It  is  located  at  the  Biltmore,  N.  C,  terminal  of  the  Asheville-Biltmow 
electric  railway  line,  about  three-fourths  mile  above  the  mouth  of 
Swannanoa  River.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  169,  page  95,  where 
are  given  also  references  to  publications  that  contain  data  for  previous  : 
years. 

The  following  discharge  measurement  was  made  April  16,  1906: 

Width,  80  feet ;  area,  26H  Hqiiare  feet ;  gage  height,  2.35  feet;  dif»rhai>rf%  617  seomd- 
feet. 

Avery  C-reek  at  Davidsons  River,  N.  U. — This  station  was  estab- 
lished May  19,  1904,  for  the  purpose  of  making  miscellaneous  meas- 
urements. It  is  located  about  one-fourth  mile  above  the  juncticm 
of  Avery  Creek  with  Davidsons  River  and  a  less  distance  from  the 
regular  gaging  station  on  the  latter  stream.  The  conditions  at  this 
station  and  tlie  bench  marks  are  described  in  Water-Supi)ly  Paper 
No.  169,  page  104,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

The  following  measurement  w^as  made  June  15,  1906: 

Width,  23  feet;  area,  42  square  fe«'t;  gage  height,  2.80  feet:  discharge,  1H9  second- 
feet. 

Pigeon  River  at  Xewpori,  Tenn. — This  station  is  located  at  the  high- 
way bridge  in  the  eastern  part  of  Newport,  Tenn.,  1  mile  from  tlip 
railroad  station  and  1  mile  above  the  dam  of  the  Newport  Flouring 
Mill,  out  of  reach  of  backwater.  The  conditions  at  this  station  and 
•the  bench  marks  are  described  in  Water-Supply  Paper  No.  160,  pagf 
110,  where  are  given  also  references  to  publications  that  contain 
for  previous  years. 
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le  following  discharge  measurement  was  made  May  24,  1906: 

[th,  186  feet;  area,  608  nquare  feet;  gage  height,  1.34  feet;  dincharge,  VM  Hocond- 

€  River  at  Klizabeffiton,  Tenn. — This  station  was  established  May 
^04,  for  the  purpose  of  making  miscellaneous  measurements.  It 
ated  at  the  covered  wagon  bridge  in  the  town  of  Elizabeth  ton, 
.  The  conditions  at  this  station  and  the  bench  marks  are 
ibex!  in  Water-Supply  Paper  No.  169,  page  121,  where  are  given 
•eferences  to  publications  that  contain  data  for  previous  years. 
e  following  discharge  measurement  was  made  October  23,  1906: 

th,  129  feet;  an»a,  281  Bqiian'  feet;  gage  height,  1.63  feet;  discharge,  318  secund- 

He  Tennessee  River  at  Almond,  N.  O. — This  station  is  located  at 
{pension  footbridge  across  Little  Tennessee  River,  about  one- 
h  mile  above  its  junction  with  Nantahala  River  and  about  'M)i) 
from  the  station  at  the  Southern  Railway  bridge  on  Nantahala 
r.  The  section  is  about  200  feet  wide;  the  bed  is  very  rough 
:he  current  moderately  swift.  Gage  heights  for  discharge  ineas- 
ents  are  determined  by  measuring  down  from  a  bench  mark, 
li  consists  of  3  nails  driven  in  the  ui)stream  side  of  an  elm  tree  on 
»ft  bank  of  river,  20  feet  upstream  from  the  footbridge;  elevation, 
feet  above  gage  datum, 
e  following  discharge  measurement  was  made  June  9,  1906: 

th,  187  feet;  area,  398  Hcjiiare  feet;  gage  height,  2.27  feet;  dLscharge,  938  s^-cond- 

iniahala  River  at  Almondy  N.  O. — This  station  is  located  at  the 
liem  Railway  bridge  crossing  Nantahala  River  about  one-fourth 
above  its  junction  with  Little  Tennessee  River.  Discharge* 
urements  are  made  from  the  railroad  bridge.  Tlie  section  is 
t  160  feet  wide  and  is  shallow  and  very  swift,  but  fairly  good 
aeasurements.  Only  low-water  measurements  are  made  and 
;age  heights  are  determined  from  a  bench  mark,  there  being  no 
The  bench  mark  is  the  center  of  the  bolt  or  pin  connecting 
ntermediate  post  and  the  floor  beam  at  the  middle  of  the  left 
on  the  upstream  side  of  the  l)ridge;  elevation,  15.00  feet  above 
datum, 
e  following  discharge  measurement  was  made  June  8,  1906: 

th,  121  feet;  area,  166  square  feet;  gage?  height,  1.12  feet;  discharge,  (iV.)  seoond- 

ghtingtovm  Creek  at  McCoys ^  Tenn. — This  station  was  (\stablished 
ist  27,  1904,  for  the  purpose  of  making  miscellaneous  measure- 
s.  It  is  located  about  one-half  mile  above  the  mouth  of  the 
:,  which  flows  into  Okoee  River  about  one-half  mile  below  the 
ig  station  on  Okoee  River  at  McCays,  Tenn,    TVve  c,oxv^\\Ksn\v^  %.V 
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this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  169,  page  140,  where  are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 

The  folloi^ing  discharge  measurements  were  made  in  1906: 

April  19:  Width,  43  feet;  area,  164  square  feet;  gage  height,  2.85  feet;  dischaige, 
241  second-feet.  June  12:  Width,  40  feet;  area,  130 square  feet;  gage  height,  2.25 feet; 
discharge,  129  second -feet. 

Paint  Rock  River  near  Paintrock,  Ala. — This  station  is  located  at 
the  highway  bridge  2}  miles  south  of  Paintrock,  Ala.,  and  about  400 
feet  above  the  Southern  Railway  bridge.  The  conditions  at  this  sta- 
tion and  the  bench  marks  are  described  in  Water-Supph^  Paper  Xo. 
128,  page  149. 

Discharge  nuasurrments  of  Paint  Rock  River  near  Paintrock,  Ala.,  in  1906. 


Ai^a  of       Gairp    <     Di»- 


D.,..         ;  llydrngrapher.  i  ^W*"-  '  ^IfoS'      h'ei^..  '  ,^ 


Feet.     •  Sq.ft.  Fert.     i  Sec.-ft. 

May  12 F.  A.  Murray 63             248,  l.:n             IIS 

June  26 O.P.Hall i             65             222  1  1.13              87 

October29 F.  A.  Murrav W             266  l.ol 


IS 


Flint  River  at  BrownsborOy  Ala, — This  station  is  located  at  the  high- 
way bridge  about  one-fourth  mile  west  of  Brownsboro,  Ala.,  and  100 
feet  below  a  6-foot  milldam.  The  conditions  at  tliis  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  128,  pacje  150. 

Discharge  vuasuremrnts  of  Flint  River  at  Brownsboro,  Ala.,  in  I90f,. 
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IX)WER  EASTERN  MISSISSIPPI  RIVER  DRAINAGES. 

The  streams  flow  ing  into  Mississippi  River  from  the  east  below  the 
mouth  of  tlie  Ohio  are  in  the  main  comparatively  small.  In  the  lower 
portion  tliey  are  practically  a  network  of  bayous.  The  follo\nng 
pages  contain  the  results  of  data  collected  in  the  lower  eastern  Missis- 
sippi River  drainage  by  the  United  States  Geological  Survey  during 
1906: 

YAZOO    RIVER    DRAIXAGE   BASIX. 

DESCRIPTIOX    OF    BASIN. 

Yazoo  River  rises  in  the  northwestern  part  of  Mississippi.     It  flows 
southward  just  west  of  the  central  portion  of  the  State  and  enters 
Mississippi  River  just  above  NicksWx^. 
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TALLAHATCHIE   RIVER   AT   BATESVILLK,  MISS. 

rhis  station  was  established  on  June  15,  1906.     It  is  located  at  the 

inty  highway  bridge  1  mile  west  of  Batesville  and  about  2  miles 

ow  the  crossing  of  the  Illinois  Central  Railroad.     The  l)ri(lge  from 

ich  discharge  measurements  are  made  is  a  single  steel  si)an  220  feet 

g,  with  wooden  approaches  at  both  ends. 

ftoth  banks  will  overflow  at  high  floods,  sometimes  beyond  the  ends 

the  bridge  approaches.     The  bed  is  mostly  firm  sand,  and  the  cur- 

it  is  fairly  good.     An  island   about  300  feet   below   the  staticm 

•ides  the  river  into  two  channels,  the  combined  width  of  which 

pears  to  be  less  than  that  of  the  river  above,  making  the  water 

ifter. 

The  boxed-chain  gage  is  bolted  to  the  upstream  lower  chord  in  tlie 

ird  panel  from  the  left  bank;  length  of  chain,  29.96  feet.     The  gage 

read  once  a  day  by  J.  S.  Goff. 

The  reference  point  is  the  top  of  the  downstream  end  of  the  third 

•or  beam  from  the  left-bank  end  of  the  bridge;  elevation,  27  feet 

K)ve  gage  datum. 

L>vtcharge  measurements  of  Tallafiatchie  Hirer  at  Batcsvilh ,  MItis.,  In  IffOd. 
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Daily  gage  height,  in  feet,  of  Tallahatchie  River  at  Bntfsvilh  ,  }fisn..Jt)r  lUnt). 
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YAU^BUSHA    KIVEU    AT    (JRKXADA,  .MISS. 

This  station  was  established  on  June  14,  190G.     It  is  located  in 
le  western  part  of  Grenada  at  the  county  highway  bridge,  about 
le-half  mile  from  the  depot  and  the  same  distance  below  the  cross- 
IBB205— 07 8 
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ing  of  the  Illinois  Central  Railroad.  The  bridge  from  which  nifiisim- 
ments  are  made  ia  260  feet  long,  there  being  a  main  span  of  160  (trt 
across  the  river  and  two  short  spans  of  50  feet  each  on  the  right  but 

Both  banks  of  the  river  are  high  and  not  liable  to  overflow.  Tit 
current  is  fairly  swift  and  regular.     The  bed  is  sandy  and  is  liable  ti 
shift,  but  conditions  below  the  station  will  probably  cause  the  rat 
to  remain  constant. 

The  boxed  chain  gage  is  bolted  to  a  special  timber,  which  is  Itrf 
bolted  to  the  intermediate  post  and  diagonal  brace  on  the  <iun 
stream  side  of  the  bridge  in  the  fniuth  panel  from  the  left  bank;  loi^ 
of  chain,  40.71  feet. 

The  reference  point  is  the  top  of  the  downistream  comer  ofi'fU 
near  bridge  floor  on  the  right  side  of  the  intermediate  post  at  dofl 
stream  end  of  the  third  floor  beam  from  the  left  bank:  elenlia 
37.94  feet  above  gage  datum, 

Diteharge  meotrtremtnU  of  Yalobiitka  Rivrr  at  Grenada,  Mitt.,  in  ;!•"(. 
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HOMOiniTTO  RIVKU  DKAINAOE  BASIIf. 

DESCRIPTJU.N    <IF    BASIN. 

Homochitto  River  drains  a  small  area  in  the  southwestern  pu* 
the  State  of  Mississippi.  It  rises  in  the  southwestern  part  of  Co[i 
County  and  flows  in  a  southwesterly  direction  into  Mississippi  Bi* 
Tie  United  States  Geo\o^ca\  ?^\ir.e\  nve.\.i\tains  one  station 
river  at  Rosetta,  Miss. 
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HOHOCUITTO   RIVER    AT    RUKETTA,  MliSK. 

This  station  whs  establitihed  June  !6,  1906.  It  is  Iwated  at  the 
Ykzoo  and  Mississippi  Valley  Railroad  bridge  in  the  town  of  Kn.setta. 

The  river  at  high  stages  will  overflow  the  right  bank  under  tlio 
bridge  trestle  and  will  overflow  left  bank  under  the  trestle  and 
through  ahi>rt  opening  in  the  embankment.  The  bed  of  the  river  is 
nnd  and  may  shift  considerably. 

■The  ehain  g^e  is  attached  to  the  do«-nstream  guard  rail  at  tlie 
Erst  floor  beam  from  the  right  end  of  the  bridge;  length  of  chain  from 
ad  of  weight  to  marker,  34.79  feet.  The  gage  is  read  once  a  day  by 
Filliam  Z.  Taylor. 

The  reference  point  is  the  top  of  the  extreme  downstream  end  of 
tlie  first  floor  beam  from  the  right-bank  pier;  elevation,  30  feet  above 
pfl^e  datum. 
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fLASSIFIfATION  OP  THE  PUBLICATIONS  OF  THE  UNITED  STATES  fiEOI^filCAL 

SURVEY. 

[WattT-Supply  I'niKT  No.  ISfc'v] 

The  publications  of  the  United  State's  Gef>l<>Ki<"al  Survey  <onHist  of  (  I )  Annual 
Reiif»rte;  (2)  Monographn;  (3)  Profesgio^ii .1  Papers;  (4)  Hulletins;  (5)  Mineral 
R«*imn'e8;  (6)  Water-Supply  and  Irrigation  Paj^rs;  (7)  TojM^graphic  Atlas  of 
Initwl  State??,  folios  and  separate  sheets  thereof;  (S)  (Jt^ologie  Atlas  of  rnite<l 
States,  folioa  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  |?ivin^  complete  lists  can  \h}  had 
on  applioation. 
Most  of  the  alK)ve  publications  can  l)e  obtainetl  or  consulted  in  the  following  ways: 
I-  Alimite<l  numl)er  are  delivennl  to  the  Dinvtor  of  the  Survey,  from  whom  they 
^^^  I'e  obtained,  free  of  charge  (except  classes  2,  7,  and  H),  on  ai)j>lication. 

-•  A  ("ertain  numV)er  are  delivered  Ut  Senators  and  Representatives  in  (V>ngn'ss, 
for  'ligtribation. 

•1  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Wttshingtmi, 
'^'  ^',  from  whom  they  can  l)e  had  at  practically  cost. 

**•  Copies  of  all  Government  publiirations  are  furnishe<l  to  the  j)rincipal  public 
libraries  in  the  lai^  cities  throughout  the  ITnited  States,  where  they  can  Ih^  con- 
™'te<l  by  thoi<e  mterested. 
The  Professional  Papers,  Bulletins,  and  Water-Supply  Pajiei-s  tn*at  of  a  variety  of 
w:t«,  and  the  total  number  issued  is  large.  They  have  then»fore  l>i»en  classified 
intothe  following  series:  A,  Economic  geology;  H,  r)es<Ti])tive  geology;  (',  Systematic 
^logy  and  paleontology;  D,  Petn)graphy  and  minenvlogy;  K,  (•hemistry  and 
phyrics;  F,  Geography;  G,  Mist^llanwms;  H,  F(jrestry;  1,  Irrigation;  J,  Water 
torage;  K,  Pumping  water;  L,  Quality  of  water;  M,  (Jeni*ral  hydrograi)hic  investi- 
gations; N,  Water  power;  O,  Underground  waters;  P,  lIydrograj)hic  ])rogress  reports. 

.Smf#  />.-_The  hydrofn^phic  progresH  rvi»orts  contniu  tin*  rfsnlly  of  .stn.'uiii  iiiejisurt'inonts.  A 
Rport  is kviied  f(ir  every  calendar  year.  conUiiiiiiig  the  results  of  dat^i  cnlUM-t*'*!  durinj^  thnt  yrur. 
Tbepe  roport8  were  tirNt  publifthed  an  a  piirt  of  the  I>ire<'t(>r'»<  aiunutl  r<'p<>rt  or  mh  a  Imlletin;  ih«.'y  are 
DowpubliMhtdHSwater-mipplyarid  irrigation  papers.  The  f«»llowingis  a  lisi.  hy  yrars.  of  the  piililica- 
tt»TM  containing  the  progrew  reports  of  stream  measiiremcnts  (♦  nn'aii>  out  of  ^to^•k).  A  (Ictailcd 
i^exoi  these  reports  (1888-1903)  iH  published  an  Water-Snpply  I'ap«rr  No.  IIU. 

^«».  Tenth  Annual  Report,  Part  II*. 
^««.  J!:iev<.iith  Annual  Reijort,  Part  II*. 
l^'  ^^^^^^^  Annual  Report,  Part  II*. 
m    ^'^*'*^enth  Annual  Report,  Part  IH*. 
WJ.  FouTteenth  Annual  Report,  Part  II*. 
C  f'*^^^""  No.  181*. 

J«K   ^^^^etin  No.  131*;  Sixteenth  Annuul  Report,  rart  II*. 
m  ^}*^^etinNo.l40*. 

jff^'  ^^ter-Supply  Paper  No.  11*;  EiKhtwnth  Aunual  KeiK)rt.  Tart  IV*. 
j^'  ,^^ler-8upply  Papers  Noji.  15*  ami  KJ*;  Nineteenth  Annual  Keport,  Part  IV*. 
Iffgg'  ^•^ter-Supply  Papers  No.M.  27*  and  2S*;  Twentieth  Annual  Ki.i»ort.  Pari  IV*. 
190Q    .^^ter-Supply  Papers  Nos.  :i5*.  3<»*,  .17*,  .18*  and  :J9*;  Twenty-tir'-t  Annual  Keport.  Part  IV*. 
1901,    15*   •'*"tcr-8upply  Papers  Nom.  47,  4M,  19,  ^iO,  51.  and  fvJ:  TwiMity  seconcl  Annual  Rei»ort,  Part  IV, 


^r^>stof  MiflBiarippl  River.  Water-supply  Paper*  N< 
^^*tof  MiflriMlppi  River.  Water-Supply  Papers  N 


(v;.  ('».■»*  and  I't*. 
OS.  0«  and  7.')*. 


I 


II  9ERTE8   LIST. 

I9KL  Eart  of  MiMftiwippi  River.  Water-Snpplj  Papers  Nok.  82  and  83w 

West  of  MiivitKippi  RiTer,  Water-ttupply  Papery  Nob.  M  and  86. 
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URFACE  WATER  SUPPLY  OF  THE  GREAT  LAKES  AND  ST. 

LAWRENCE  RIVER  DRAINAGES,  1906/ 


H.  K.  Barrows  and  A.  11.  Horton, 
District  Hydrographers,^ 


INTRODUCTION. 

SCOPE   OF   WORK. 

The  water  supply  of  the  United  States  Ls  of  more  importance  to  the 
e  and  pursuits  of  the  people  than  is  any  other  natural  resource.  In 
le  arid  States  the  limit  of  agricultural  development  is  determined 
\'  the  amount  of  water  available  for  irrigation;  while  in  all  parts  of 
ae  country  the  increase  in  the  population  of  cities  and  towns  makers 
necessary  additional  water  supplies  for  domestic  and  industrial  uses, 
Q  procuring  which  both  the  quantity  and  the  quality  of  the  water 
liat  may  be  obtained  must  be  considered.  The  location  of  manu- 
facturing plants  may  depend  largely  on  the  water-power  facilities 
ind  on  the  character  of  the  water.  The  notable  advances  made  in 
ihe  electric  transmission  of  power  have  led  to  the  utilization  of  water 
powers  for  the  operation  of  manufacturing  establishments,  railroads, 
Mid  municipal  lighting  plants,  many  of  which  are  at  some  distance 
from  the  places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the 
conditions  affecting  that  flow.  This  knowledge  should  be  based  on 
data  showing  both  the  total  flow  and  the  distribution  of  the  flow 
throughout  the  year,  in  order  that  normal  fluctuations  may  be  pro- 
vided for.  As  the  flow  of  a  stream  is  variable  from  year  to  year,  esti- 
niates  of  future  flow  can  be  made  only  from  a  study  of  observations 

•  TTiis  report  contiUns  Information  similar  to  that  publistnHl  in  i)n' vious  yojir.s  under  th<^  title!  *  *  R«'port 
*°  ^roffpesa  of  Stn»am  Meaauromrnts." 

*  The  data  prpsented  In  this  report  were  colloctod  as  follows: 

N**w  York  and  New  England  under  the  direction  of  H.  K.  Barrows,  assist<»l  bv  Rolwrt  E.  TTorton 
'^^iC.r.  Covert. 

Michigan  and  Wisconsin,  A.  H.  Horton,  district  hydrographcr,  assisti'd  by  M.  S.  Bn>nnan.  I>.  S. 
°*it*i.  V.  11.  Reineklng.  and  D.  II.  Dugan. 

™*i«  pn^paration  of  the  data  for  publication  has  Invn  under  the  direction  of  John  i\  Hoyt,  assisted 
y  R-  U.  Bolster,  Robert  Follansboe,  F.  F.  Ilenshaw,  J.  E.  Stewart,  and  II.  D.  Padgett. 
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covering  several  years.  The  rapid  increase  in  the  devel 
water  resources  of  the  United  States  has  caused  a  gre 
engineers  for  information  in  regard  to  the  flow  of  streai 
generally  realized  that  the  failure  of  many  large  power, 
other  projects  has  been  due  to  the  fact  that  the  pla 
without  sufficient  trustworthy  information  in  respect 
supply. 

Owing  to  the  broad  scope  of  these  hydrographic  invc 
the  length  of  time  they  should  cover  in  order  that  the  i 
of  greatest  value,  it  is  in  general  impossible  for  private 
collect  the  necessary  data,  and  as  many  of  the  streams 
than  one  State  this  work  does  not  properly  fall  withu 
of  the  State  authorities.  The  United  States  Geologic 
therefore,  by  means  of  specific  appropriations  by  Congr 
years  systematically  made  records  of  stream  flow,  wii 
ultimately  determining  all  the  important  features  govc 
of  the  principal  streams  of  the  country.  In  carrying 
stations  are  established  on  the  streams  and  maintaine 
long  enough  to  show  their  regimen  or  general  beha^ 
record  that  is  sufficient  for  this  purpose  has  been  ob 
stream  the  work  on  that  stream  is  discontinued.  The 
the  streams  are  measured  is  determined  by  the  degree  < 
tance. 

During  1906  the  regimen  of  flow  was  studied  at  aboi 
distributed  along  the  various  rivers  throughout  the  Un 
shown  on  PI.  I.     In  addition  to  tliese  records  data  in 
cipitation,  evaporation,  water  power,  and  river  profiles 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas, 
lished  in  a  series  of  fourteen  Water-Supply  and  Irri 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  th< 
resources  of  a  group  of  adjacent  areas.  In  these  papers 
not  only  the  data  collected  in  the  field,  but  also  the  res 
tations  based  on  these  data,  and  other  information  thj 
bearing  on  the  subject,  such  as  descriptions  of  basins  ai 
draining  them,  utility  of  the  water  resources,  etc.     Tl 

Water-Supply  and  Irrujaiion  Papers  (tn  Surface  Water  Snpp 

201.  Surface  waiter  supply  of  New  Enj^land.   lOOfJ  (Atlantic  Coast 

drainage). 

202.  Surface  water  supply  of  the  Hudson.  Pa^^saic,  Ilaritan,  and  Del 

ages,  1906. 

203.  Surface  water  supply  of  the  Middh'  Atlantic  States,  1906.     (Si 

powder,  Patapsco,  Potc^mac,  James.  Roanoke,  and  Yadkin  ri 

204.  Surface  water  supply  of  the  Souiliern  Atlantic  and  Eastern  < 

(Sante<»,  Savannah,  Ogeechee,  and  Altaniaha  rivers  and  east^ 
drainages.) 
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2  SURFACE   WATER   SUPPLY,  1906. 

covering  several  years.  The  rapid  increase  in  the  development  of  the 
water  resources  of  the  United  States  has  caused  a  great  demand  by 
engineers  for  information  in  regard  to  the  flow  of  streams,  as  it  is  now 
generally  realized  that  the  failure  of  many  large  power,  irrigation,  and 
other  projects  has  been  due  to  the  fact  that  the  plans  were  made 
without  sufficient  trustworthy  information  in  respect  to  the  water 
supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one-  State  this  work  does  not  properly  fall  within  the  province 
of  the  State  authorities.  The  United  States  Geological  Survey  has 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  lb  sufficient  for  this  purpose  has  been  obtained  for  any 
stream  the  work  on  that  stream  is  discontinued.  The  order  in  which 
the  streams  are  measured  is  determined  by  the  degree  of  their  impor- 
tance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas,  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data,  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows: 

Water-iSupply  and  IrrigcUioH  Papers  on  Surface  Water  Supply,  1906. 

201.  Surface  water  supply  <>f  New  England,  1906  (Atlantic  ('oast  of  New  England 

drainage). 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannali,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico 
drainages.) 
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3  water  supply  of  the  Ohio  and  lower  eastern  MiflsisBippi  river  drainagefl, 

3  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 
E^  water  supply  of  the  upper  Mississippi  River  and  Hudson  Bay  drainage, 

• 

e  water  supply  of  the  Missouri  River  drainage,  1906. 

?  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

?  water  supply  of  tl^e  western  Gulf  of  Mexico  and  Rio  Grande  drainages,  1906. 

3  water  supply  of  the  Colorado  River  drainage  above  Yuma,  1906. 

d  water  supply  of  the  Great  Basin  drainage,  1906.  ^ 

?  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacrilic  Ocean 

lage  in  California,  and  Colorado  River  drainage  below  Yuma.) 

^  water  supply  of  the  North  Pacific  Coast  drainages,  1906. 

cords  at  most  of  the  stations  discussed  in  these  reports 
er  a  series  of  years.  An  index  of  the  reports  containing  such 
y  to  and  including  1903  has  been  published  in  Water-Supply 
K  119.  The  following  table  gives, ^by  years  rnd  primary 
basins,  the  numbers  of  the  papers  on  the  surface  water  sup- 
shed  from  1901  to  1906. 

water-supply  papers  containing  results  of  stream  measurements,  lUOl-lUOG.O' 
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DEFINFTIONS. 

lume  of  water  flowing  in  a  stream — the  ** run-off"  or  ^*dis- 
-is  expressed  in  various  terms,  each  of  which  has  become 
1  with  a  certain  class  of  work.  These  terms  may  be  divided 
^oups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
)ns  per  minute,  miner's  inches,  and  run-off  in  second-feet 


ntainlng  data  for  years  prior  to  1901  are  noted  in  the  series  list  at  the  end  of  this  paper. 
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per  square  mile,  and  (2)  those  which  represent  the  actual  qua 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  nu 
defined  as  follows: 

''Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  ai 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep, 
rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pum 
and  city  water  supply. 

The  "  miner's  inch"  is  the  quantity  of  water  that  passes  throu^ 
orifice  1  inch  square  under  a  head  which  varies  locally.     It  has 
commonly  used  by  miners  and  irrigators  throughout  the  West  ai 
defined  by  statute  in  each  State  in  which  it  is  used. 

' '  Second-feet  per  square  mile  "  is  the  average  number  of  cubic  f ( 
water  flowing  per  second  from  each  square  mile'  of  area  draine< 
the  assumption  that  the  run-off  is  distributed  imiformly  bot 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  \w 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
served  and  uniformly  distributed  on  the  surface.  It  is  used  for  • 
paring  run-off  with  rainfall,  which  is  usually  expressed  in  depi 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quai 
recjuired  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly 
in  connection  with  storage  for  irrigation  work.  There  is  a  convei 
relation  between  the  second-foot  and  the  acre-foot:  One  sec 
foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  fee 
approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available 
following  data: 

1 .  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  numlx 
days  during  the  year  when  the  same  are  available. 

Tlie  descriptions  of  stations  give  such  general  information  abou 
locality  and  equipment  as  would  enable  the  reader  to  find  and  us< 
station,  and  they  also  give,  as  far  as  possible,  a  complete  histoi 
all  the  changes  that  have  occurred  since  the  establishment  of  the 
tion  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  disch 
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^asurements  made  during  the  year,  including  tlio  (h\U\  the  nanu^  of 
e  liydrographer,  the  width  and  area  of  cross  sw^ction,  tlio  pi<ro 
iight,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
iiface  of  the  river  as  found  from  the  mean  of  the  gaj^c*  luM^rhts  tak<>n 
ich  day.  The  gage  height  given  in  the  table  represents  the  e](»vation 
f  the  surface  of  the  water  above  the  zero  of  t ho  <i:ag(».  At  most  st at  ions 
he  gage  is  read  in  the  morning  and  in  the  ev(»nin<;. 

The  discharge  measurements  and  gage  h(»ights  an*  the  base  data 
rem  which  the  other  tables  are  computed.  In  cases  of  extcMisive 
levelopraent,  it  is  expected  that  engineers  will  use  {\w^o  ori<rinal  (hita 
Q  making  their  calculations,  as  the  comjnitations  made  by  th(»  Sur- 
rey are  based  on  the  data  available  at  tlu*  time*  thev  ar<»  made  and 
ihould  l>e  reviewed  and, if  necessary,  revised  when  additional  (hit a  are 
available. 

The  rating  table  gives  the  discharge  in  second-feet ,  corresponding  to 
various  stages  of  the  river,  as  given  by  the  gag(*  heitrlits.  It  is  pul)- 
lished  to  enable  engineers  to  determine  the  daily  discharge  in  case  this 
information  is  desired. 

In  the  table  of  monthly  discharge  the  cohnnn  heacled  'Maximum'* 
gives  the  mean  flow  for  the  day  when  the  nu»an  ga^e  height  was  high- 
est, and  it  is  the  flow  as  given  in  tlie  rating  table  for  that  mean  gage 
lieight.  As  the  gage  height  is  the  mean  for  tlu^  day,  there  miglit  have 
l)een  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise,  in  the  colunm 
<rf'* Minimum*-  the  quantity  given  is  th<*  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The*  eohnnn  lieaded  "Mean"  is 
the  average  flow  for  each  seccmd  during  the  month.  I'pon  this 
the  computations  for  the  remaining  eohnnns,  which  are  defined  on 
page  4,  are  based. 

The  values  in  the  table  of  monthly  dis<'harge  are  intended  to  give 
<ttily  a  general  idea  of  the  conditions  of  (low  at  the  station,  and  it  is 
flot  expected  that  they  will  be  used  for  othcM*  than  preliminary 
^timat^s. 

In  most  work  where  data  in  n^gard  to  How  are  used  the  regimen 
of  flow  is  of  primary  importance.  Therefore*  for  the  principal  sta- 
Kons  tables  have  been  prepared  showing  the  horsepower  that  can  be 
Weloped  at  various  rates  of  flow  and  the  length  of  time  that  theses 
"ates  of  flow  and  the  corresponding  horse])ower  are  available.  These 
^bles  have  been  prepared  on  a  liasis  of  so  per  cent  ediciency  on  th(». 
Urbines,  and  the  horsepower  pcT  foot  of  fall  is  giv(»n  in  order  that  the 
eader  can  determine  the  hors(»])ower  for  any  fall. 

In  the  computations  suflicicMit  significant  figun^s  have*  l)een  used 
o  that  the  percentage  of  error  in  thc^  tables  will  not  in  general  exceed 
•  per  cent.     Therefore  most  of  the  values  in  the  tables  are  given  to 
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only  three  significant  figures.  In  making  the  various  computatioii 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  htvi 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  gagmg 
stations  and  the  amount  of  data  collected.  Every  effort  possible  h 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  hig^ 
degree  of  accuracy.  This  is  not  always  possible^  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicat- 
ing the  probable  accuracy  in  per  cent  of  the  mean  monthly  flow.  Ae 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  oi 
any  individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  wiUun 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

1  8econd-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallow 
per  minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  t»quals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1 8ecoiid-ftK)t  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second-foot  for  one  29-day  month  a>vers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  se(!ond-f(H>t  for  one  31 -day  month  covers  1  square  mile  1. 153  inches  deep. 

1  wicond-foot  for  one  day  equals  1 .983  acre-feet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acrivfeet. 

1  second-foot  for  one  30-day  month  equals  59.50  acrt^-feet. 

1  second-f(K)t  for  one  31-day  month  equals  (U  .49  acre-feet. 

100  California  minor's  inches  equal  15.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  90.0  Colorado  miner's  inches. 

100  California  miner's  incht^s  for  one  day  equal  4.90  acrc^feet . 

100  Colorado  miner's  inches  equal  2.00  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  <»qual  104  California  minor's  inches. 

100  Colorado  miner's  inch<»s  for  one  day  equal  5.17  acre-fec^t. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 
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I  United  States  galloDS  per  minute  for  one  day  equal  0.442  acre-foot. 

00,000  United  States  gallons  per  day  equal  1 .55  serond-feet. 

00,000  United  States  gallons  equal  3.07  aore-feot. 

00,000  cubic  feet  equal  22.95  a(Te-fect. 

cre-foot  equals  325,850  gallons. 

Qch  deep  on  1  square  mile  equals  2,323,200  rubi<*  fort. 

nch  deep  on  1  square  mile  equals  0.0737  secoiHl-f<K)t  }M'r  year. 

ioot  equals  0.3048  meter. 

naile  equals  1.60935  kilometers. 

nolle  equals  5,280  feet. 

acn»  eqiuilfl  0.4047  hectare. 

acre  equals  43,5G0  square  feet. 

acre  equals  209  fc»et  squan»,  nearly. 

square  mile  equals  2.59  square  kilometers. 

cubic  foot  equals  0.0283  cu])ic  meter. 

cubic  foot  equals  7.48  gallons. 

cubic  foot  of  water  weighs  62.5'pounds. 

cubic  meter  per  minute  equals  0.5880  second-foot. 

horsepower  equals  550  foot-pounds  per  second. 

horsepower  equals  76.0  kilogram-meters  per  second. 

horsepower  equals  746  watts. 

horsepower  iK^uals  1  second-f<x>t  falling  8.80  feet. 

\  horsepower  equal  about  1  kilowatt. 

,     ,  .  , ,       Sec. -ft.  X  fall  in  f<*et 

3  calculate  water  p)Ower  quickly:  -  —     -,,  -  -     =  net  horsepowfr  on  water 

el,  realizing  80  per  cent  of  theoretical  i)ow(?r. 

FIELD   METHODS    OF    MEASITRING    STREAM    FLOW. 

"he  methods  used  in  collecting  these  data  and  in  pro])aring  them 
publication  are  given  in  detail  in  Water-Supply  Papers  No.  94 
drographic  Manual,  U.  S.  Geological  Survey)  and  No.  95  (Accu- 
r  of  Stream  Measurements).  In  order  that  those  who  use  this 
)rt  may  readily  become  acquainted  with  the  general  methods 
Joyed,  the  following  brief  descriptions  are  given: 
treams  may  be  divided,  with  respect  to  their  physical  conditions, 
» three  classes — (1)  those  with  permanent  beds;  (2)  those  with  beds 
ch  change  only  during  extreme  low  or  high  water:  (3)  those  with 
stantly  shifting  beds.  In  detennining  the  daily  flow  special 
:hods  are  necessary  for  each  davss.  The  data  upon  which  these 
erminations  are  based  and  the  methods  of  collecting  them  are, 
^ever,  in  general  the  same. 

liere  are  three  distinct  methods  of  determining  the  flow  of  open- 
nnel  streams — (1)  by  measurements  of  slope  and  cross  section 
I  the  use  of  Chezy's  and  Kutter's  formulas;  (2)  by  means  of  a  weir; 
by  measurements  of  the  velocity  of  the  current  and  the  area  of 
cross  section.  The  method  chosen  for  any  case  depends  upon 
local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
ilable,  and  the  length  of  time  that  the  record  is  to  be  continued. 
lope  method. — ^Much  information  has  been  collected  relative  to 
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the  coeflScients  to  be  used  in  the  Chezy  formula,  v  =  c  ^Rs.  This  his 
been  utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in 
determining  the  values  of  the  coefficient  n  which  appears  themn 
The  results  obtained  by  the  slope  method  are,  in  general,  only  roughly 
approximate^  owing  to  the  difficulty  in  obtaining  accurate  daUiDd 
the  uncertainty  of  the  value  for  n  to  be  used  in  Kutter*s  formBk 
The  most  common  use  of  this  method  is  in  determining  the  flood  di»- 
charge  of  a  stream  when  the  only  data  available  are  the  cross  section, 
the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  tk 
general  conditions. 

Weir  methods. — When  funds  are  available  and  the  conditions  in 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  beil 
facilities  for  determining  the  flow.  If  dams  are  suitably  situated  aai 
constructed,  they  may  be  utilized  for  .obtaining  reliable  measure- 
ments of  flow.  The  conditions  necessary  to  insure  good  results  miy 
be  divided  into  two  classes — (1)  those  relating  to  the  physical  dbtf- 
acteristics  of  the  dam  itself  and  (2)  those  relating  to  the  divcrsioi 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  hri^ 
of  dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it; 
(b)  absence  of  leaks  of  appreciable  magnitude;  (c)  topography  fli 
abutments  which  confine  the  flow  over  the  dam  at  high  stapi| 
(d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floiir 
ing  logs  or  ice ;  (e)  crests  of  a  type  for  which  the  coefficients  to  Im 
used  in  Q  =  cb  7^3,  or  some  similar  standard  weir  formula  are  knofi 
(see  Water-vSupply  Papers  Nos.  180  and  200«);  (/)  either  no  ftrf 
boards  or  exceptional  care  in  reducing  leakage  through  them  andi 
recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  woudJ 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  pom 
or  navigation  and  part  or  all  of  the  water  flowing  past  it  is  divcrtd 
for  such  uses.  This  water  is  measured  and  added  to  that  pasfiBjj 
over  the  dam.  To  insure  accuracy  in  such  determinations  of  W 
the  amount  of  water  diverted  should  be  reasonably  constant.  W 
thermore,  it  should  be  so  diverted  that  it  can  be  measured,  eithtf 
a  weir,  a  current  met^r,  or  a  simple  system  of  water  wheels  which 
of  standard  make,  or  which  have  been  rated  as  meters  under  w< 
conditions,  and  so  installed  that  the  gate  openings,  the  heads 
which  they  work,  and  their  angular  velocities  may  be 
observed. 

The  c()ml>i  nation  of  physical  conditions  and  uses  of  the 
should  be  such  that  the  determinations  of  flow  will  not  involve^ 
a  critical  stage  of  considerable  duration,  the  use  of  a  head,  on  a  brow 

a  Water-supply  Paper  Na.  200  roplacea  No.  150,  the  edition  of  whidi  lia9  l)een  esbauft<i 
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rested  ilam,  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
ions  are  ^ood,  the  cooperation  of  the  owners  or  oj>erat()rs  of  the  })lant 
s  still  essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  tlirough  the  j>eriod  of  ice  and  floods  and  the  disad- 
vantages of  uncertaintv  of  coefficient  to  be  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

VtlocUy  method. — ^The  determinati<m  of  the  (luaiitity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a 
discharge  measuriMnent.  This  (juantity  is  the  product  of  two  fac- 
tors— the  mean  velocity  and  the  area  of  the  cross  section.  The 
mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  rough- 
ness of  bed,  and  the  channel  conditicms  at,  al)ove,  and  l)elow  the 
gaging  section.  The  area  depends  upon  the  contour  of  the  l)ed  and 
the  fluctuations  of  the  water  surface.  The  two  ])rinci])al  ways  of 
measuring  the  velocitv  of  a  stream  are  bv  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  e(|ui])ment  of  gaging  sta- 
tions for  determining  dis<'harge  by  velocity  measurements  in  order 
that  the  data  may  have  the  refpiired  degree  of  accuracy.  Their 
essential  requirements  are  practically  the  same  whether  tlie  velocity 
is  determined  bv  meters  or  floats.  Thev  are  located  as  far  as  i)ossi- 
hie  where  the  channel  is  straight  both  above  and  below  the  gaging 
section ;  where  there  are  no  cross  currents,  backwater,  or  l)oils ;  where 
the  bed  of  the  stream  is  reascmably  free  from  large  projeclions  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to 
overflow  only  at  flood  stages.  The  station  must  be  so  far  removed 
from  the  effects  of  tributarv  streams  and  of  dams  or  other  artificial 
obstructions  that  the  gage  heiglit  shall  ho  an  index  of  the  discharge. 

Certain  j)ermanent  or  seniipermanc^nt  structures  usually  r(»f(Mred 
to  as  equipment  are  generally  ])ertinent  to  a  gaging  station.  These 
are  a  gage  for  determining  the  fluctuations  of  tlie  water  surface, 
bench  marks  to  which  the  datum  of  tlie  gage  is  r(»f(»rrod,  permanent 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measure- 
ment, and,  where  the  current  is  swift,  some  apphance  (generally  a 
secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule,  the  stations  are  located  at  bridges  if  the  channc^l  conditions  are 
8atisfactor\\  as  from  them  the  ol)servations  can  more  rcMulilv  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at 
the  bottom  makes  (me  of  the  most  satisfactory  surface*  floats,  as  it 
's  affected  but  little  bv  wind.  In  case  of  flood  measurements,  good 
'^ults  can  be  obtained  bv  observing  the  velocitv  of  floating  cakes  of 
'^0  or  debris.  In  case  of  all  surface-float  measurements,  coefficients 
^Ust  be  used  to  reduce  the  ol)served  velocitv  tt)  the  mean  velocitv. 
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The  subsurface  and  tube  or  rod  floats  are  intended  to  gire  directlf 
the  mean  velocity  in  the  vertical.  Tubes  g:ive  excellent  results  when 
the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  '*run/'  a  selected  stretch  of  riTcr 
from  50  to  200  feet  long.     In  each  discharge  measurement  a  large 
number  of  velocity  determinations  are  made  at  different  points  acro» 
the  stream,  and  from  these  observations  the  mean  velocity  for  th& 
whole  section  is  determined.     This  may  be  done  by  plotting  the  mean, 
positions  of  the  floats  as  indicated  by  the  distances  from  the  bank  as 
ordinates  and  the  corresponding  times  as  abscissas.     A  curve  throughi 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by  divid- 
ing the  area  bounded  by  this  curve  and  its  axis  bj'  the  wddth.    Th« 
length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocitj' 

The  area  used  in  float  measurements  is  the  mean  of  the  are«s  a.i 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  sonL^ 
type,  so  constructed  that  the  impact  of  flo\^'ing  water  causes  it  t « 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo 
lutions.  The  relation  between  the  velocity  of  the  moving  water  aa< 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  TKL 
rating  is  done  l)v  dnu\'ing  the  meter  through  still  water  for  a  giver 
distance  at  different  speeds  and  noting  the  number  of  revolutions  foi 
each  nin.  From  tliese  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  Thev  mar, 
however,  be  classed  in  two  general  types:  Those  in  which  the  wheel 
is  made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  smaU  Price 
meter,  shown  in  PI.  II,  A,  which  has  been  largely  developed  and  has 
been  extensively  used  by  the  I'nited  States  Geological  Survey,  an 
attempt  has  been  made  to  get  an  instrument  \vhich  could  be  used 
under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  a  cable, 
a  boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary-  number  of  points  are 
laid  off  on  a  line  peq>endi('ular  to  the  thread  of  the  stream.  The 
points  at  which  the  velocity  and  depth  are  observed  are  known  as 
measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  upon  the  size  and  condition  of  the  stream. 
Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging 
section  inU)  stri])s.     For  each  stri\>  or  \)air  of  strips  the  mean  velocity. 
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The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly' 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  whel^ 
the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  tim^ 
taken  by  the  float  to  pass  over  the  **run/'  a  selected  stretch  of  riTCT' 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  largp 
number  of  velocity  determinations  are  made  at  different  points  acro» 
the  stream,  and  from  these  observations  the  mean  velocity  for  {h» 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats  as  indicated  by  the  distances  from  the  bank  as> 
ordinate^  and  the  corresponding  times  as  abscissas.  A  curve  througk 
these  points  shows  the  mean  time  of  run  at  any  point  across  th» 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by  divid— 
ing  the  area  bounded  by  this  curve  and  its  axis  by  the  wddth.  The 
length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity  - 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  a*^ 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  som^ 
t}T>e,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a  device  for  recording  or  indic-ating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This 
rating  is  done  by  drawing  the  meter  through  still  water  for  a  given 
distance  at  different  speeds  and  noting  the  number  of  revolutions  for 
each  nm.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  Thev  mar, 
however,  be  chissed  in  two  general  types:  Those  in  whicli  the  wheel 
is  made  up  of  a  scries  of  cups,  as  the  Price,  and  those  having  a  screw 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PI.  II,  ^4,  which  has  been  largely  developed  and  has 
been  extensively  used  by  the  United  States  Geological  Survey,  an 
attempt  has  been  made  to  get  an  instrument  which  c^uld  be  used 
imder  practically  all  conditions. 

CHirrcnt-meter  measurements  may  be  made  from  a  bridge,  a  cable, 
a  boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrar}'  number  of  points  are 
laid  off  on  a  line  perpendicular  tt)  the  thread  of  the  stream.  The 
points  at  which  the  velocity  and  depth  are  observed  are  known  as 
measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  d(»pending  upon  the  size  and  condition  of  the  stream. 
PerpiMuliculars  dropped  from  the  measuring  points  divide  the  gaging 
section  into  strips.     For  each  strip  or  pair  of  strips  the  mean  velocity, 
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of  the  stream  be  neglected;  (3)  the  discharge  is  a  function  of  and 
increases  gradually  with  the  stage. 

The  plotting,  of  results  of  the  various  discharge  measurements^ 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  abscissas,  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  curves  there  should  be  therefore  a  sufficient  number 
of  discharge  measurements  to  cover  the  range  of  the  stage  of  the 
stream.  Fig.  2  shows  a  typical  rating  curve  with  its  corresponding 
mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors — the  area  and  the  mean 
velocity — any  change  in  either  factor  will  produce  a  corresponding 
change  in  the  discharge.  Their  curves  are  therefore  constructed  in 
order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of  the 
stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  upon  tie 
surface  slope,  the  roughness  of  the  bed,  and  the  cross  section  of 
the  stream.  Of  these  the  slope  is  the  principal  factor.  In  accordance 
with  the  relative  changes  of  these  factors  the  curve  may  be  either 
a  straight  line,  convex  or  concave  toward  either  axis,  or  a  com- 
bination of  the  three.  From  a  careful  study  of  the  conditions  at  ; 
any  gaging  station  the  form  which  the  vertical  velocity-curve  wiD 
take  can  be  predicted,  and  it  may  be  extended  with  reasonable  C6^ 
tainty  to  stages  beyond  the  limits  of  actual  measurements.  Its 
principal  use  is  in  connection  with  the  area  ciuv^e  in  locating  errors 
in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  The 
curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  under  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tonth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  ac<?ording 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available^ 
a  condition  which  seldom  exists  on  streams  of  this  class,  the  dis- 
charge can  be  determined  by  its  use.  In  case  of  velocity-area  sta- 
tions frequent  discharge  nieasuremfcivXAi  Ttt\^a\,  be  made  if  the  deter- 
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minations  of  flow  are  to  be  other  than  rough  approximations.  For 
stations  with  beds  which  shift  slowly  or  are  materially  changed  011I7 
during  floods,  rating  tables  can  be  prepared  for  periods  between  such 
changes  and  satisfactory  results  obtained  with  a  limited  number  of 
measurements,  provided  that  some  of  them  are  taken  soon  after  thfl 
change  occurs.  For  streams  with  continually  shifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be 
made  every  two  or  three  days  and  the  discharge  for  interv^ening  days 
obtained  either  by  interpolation  modified  by  gage  height  or  by  Pro- 
fessor Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Greological  Survey,  Ptit 
IV,  page  323,  and  in  the  Engineering  News  of  April  21,  1904.  Thia 
method,  or  a  graphical  application  of  it,  is  also  much  used  in  det^ 
mining  the  flow  at  stations  where  the  bed  shifts  but  slowly. 
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LAKE  MICHIGAN  DRAINAGE. 

GKXKKAT.  FF^VTITRKH. 

The  Lake  Michigan  drainage  basin  comprises  a  comparatively  nar- 
row strip  of  flat  or  gently  rolling  land  in  eastern  Wisconsin,  on  the 
west  shore  of  the  lake,  and  a  much  wider  strip  of  nearly  the  sani* 
character  in  Michigan,  on  the  oast  shore.  The  principal  stream^ 
entering  the  lake  from  the  v^^est  ato.  Vox  aud  ?^[enominee  rivers:  fro^ 
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sij  St.  Joseph,  KalsmASoo,  Grand,  Muskegon,  and  Manistee  ' 

following  pages  give  the  results  of  data  collected  during  1906 
Lake  Michigan  drainage  basin. 

E8CANABA  RIVER  BA8IX. 
ESC  AN  ABA   RIVER   NEAR   ESCANABA,  MICH. 

gaging  station  was  established  in  May,  1903.  It  is  located  at 
way  bridge  4  miles  above  the  moutli  of  the  river.  The  condi- 
it  this  station  and  the  bench  marks  are  described  in  Water- 
r  Paper  No.  170,  page  12,  where  are  given  also  references  to 
ations  tliat  contain  data  for  previous  years. 

'JUcharge  measurements  of  Escanaba  Jiivtr  near  Escanaba,  Mich.,  in  1900. 
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Xotinjr  tabUfar  EteatttAa  Rittr  near  Ocmaba,  Mtek.Jor  1906. 
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MENOSriNEE  RIVKK  BABIK. 

MENOUINEE    RIVER    NEAR   IRON    MOUNTAIN,    UICH. 

This  station  was  established  September  4,  1002.  It  is  located  at 
the  Homestead  highway  bridge,  3.5  miles  south  of  Iron  Mountain, 
Mich.  The  conditions  at  this  station  and  the  bench  marks  arr 
described  in  Water-Supply  Paper  No.  170,  page  14,  where  are  giTcn 
also  references  to  pnblirations  that  contain  data  for  previous  years. 
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I>i^  fgtliiigk,  in  feet,  t^  Mtnominet  River  war  Iron  Jfounfotn,  Mich.,  for  1906. 

tlax.      Apt.      li».j.      June.      July.      Aiig.      f 


3.«     

«  Ongfl  rpsdi^r  left. 
Rating  table  for  Meraominet  River  ■nna  Iron  Moantain.  Mich., for 
"IF   (    ' 


^,. 

ch..^. 

,£». 

chui^. 

_* 

OIM^. 

% 

^M« 

^^^^- 

*.V1 

■'■■"" 

11. .» 

SURFACE  WATBE  SUPPLY,  1906. 
Monthly  ditrhari/f.  o/*  Menominrt  Rirrr  near  Iron  Mountain.  }Heh..for  1906.  T^i 

IDrnina^"  am,  3,120  nqiuire  niUot.) 


«': 


DlKbargp  in  tecond-twt. 

xlmiini. 

Binlmmn, 

Uean. 

3,040 

1.7« 

a,  370 

ISplOO 

2.7K 

3,710 

PKSirrioo  umiu  iiasin. 

nESClUPTION    «K    BASIN. 

Pcshtigo  River  rises  in  tlic  plateau  region  of  northwestern  TViV 
coiKsin  Ht  tin  elevation  of  about  1  ,fi(IO  foot  and  deBcends  on  an  avcrast 
about  10  feet  to  tlie  mile.  But  few  of  its  powers  have  been  devplci])w] 
nn  acpount  of  this  n^gion  bein^  thinly  settled.  There  an'  falls  li 
4R  feet ,  S"t  feet,  and  25  feet  at  different  places  on  tlie  river  tlial  opiilii 
easily  !)<•  developed.     (See  I'l.  III.) 

I'KSIITHK)    RIVKU    SrRVKV. 

Ill  order  to  point  out  tlie  power  pix«sihilities  alonp  Peslitigo  liiv". 
a  survey  was  niitde  during;  lilOfi  from  the  mouth  to  Kat  River.  Krum 
the  data  collected  on  this  sun'cy  sheets  have  been  prepared  shosio? 
a  profile  of  the  water  surface,  a  jilan  of  the  river,  contour  alon}!  tlw 
hank,  and  prominent  natural  or  (irtiiiciHl  features. 

The  results  of  this  survey  have  been  published  on  .separate  ^f^' 
and  may  he  had  upon  application  to  the  Director  of  the  Geol(^i<"l 
Survey. 

eKSllTlOO    RIVKR    AT   CRIVITZ,    WIS. 

This  station  was  established  April  'M  and  was  disconliniu'l 
l>eceinl>cr  IJ.  H)Oti.  Ii  was  locHtcd  on  the  railroad  bridge  alio"' 
onc-fourlli  mile  south  of  Oivils;  post-o(hec  (or  Ellis  Junction  railmai' 
station). 

The  channel  is  straipht  for  about  1.0(1(1  feet  above  and  3(Kl  Ki 
below  the  stutioii.  Both  banks  are  of  medium  height  and  dun"! 
ovcrd.iw:  all  the  water  pn.sses  the  section,  being  confined  In  (W' 
railroad  cmhankincnts.  The  bed  of  the  stream  is  frravel  anil  is|»r- 
mancnt.  Tiicre  is  but  one  channel  at  all  stajies.  The  curn'iil  '^ 
incdiuin.     Lo;;  jam.-'  and  sunken  loirs  affect  the  dis(-harge  at  tina's- 
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Discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge,  to  wliich  the  gage  is  attaehed. 

A  standard  chain  gage,  attached  to  the  upstream  si(h'  of  the  hrid^re, 
was  read  during  1906  by  Andrew  Johnson:  len^jih  of  chain,  2*2. So 
feet.  The  bench  mark  is  the  top  of  parapet  wall  of  left  abutment, 
extreme  downstream  end,  near  front  face,  marked  with  whit(» paint; 
elevation,  21.52  feet.  Tlie  reference  point  is  the  eent<'r  of  ^age 
pulley:  elevation,  22.66  feet.  Elevations  refer  to  the  datum  (»f  tlu* 
gage. 

Jjischarye  mffuturenunts  (if  J*tshtuji)  Rinrnt  Cririiz,  \V  \s.,  in  rum. 


ThiW. 


llyrlrnirrupluT. 


Wi.lih. 


Xv-.l  «if  'liiiTi' 


Dis- 


Ffft. 

April  211 Florton  and  Bmnnan i:i». 

Junp  <i M.  S.  Brrnnan !.{'» 

JuDi-  » do i_'7 


'«<■<  1  lull. 

:i.-i;.Mil.    ' 

ih.'trirr. 

S'f.  V. 

Ffft. 

Srr.n. 

.v»7 

•i.ss  ' 

'J..V-V 

^_*■J 

'.1.70  j 

'2.iW) 

(..'•() 

S.  JM 

I .  rtiA) 

Daily  gatjc  hi'ujht,  infnt.  of  Pfshtitin  liiirr  at  ( 'rii  it:.  Wis..  Jnr  l'jnt\. 


Diiv, 


I    Apr.    I   May.      .Tiiiio. 


July.       Aim.      Si-[»i.       <H'i.    .    N'mv.   I    Xh-i' 
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.-..4 
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'».H 

♦1.  2 
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«.4 

(t.  «'• 

rt.  1 
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•i.  2 
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0.7 
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.'i.  li 
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4.0 
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PESHTIOO    RIVER    AT    IIKU.UAN  S    KAKM,     NKAK    (  lUVITZ,    WIS. 

This  station  was  estahlished  Septemher  7.  \\HH\,  iimler  the  (hree- 
tion  of  D.  W.  Mead.  Tt  is  loeated  nt  IhM-man's  farm,  P.  mil(»s  west  of 
Crivitz,  Wis.,  in  the  northwest  (piarter  of  .see.  2(),  T.  ".'J2  X.,  K.  11)  E. 

The  channel  is  straip:ht  for  ahout  SOO  fe<»t  above  th(»  .station  an<l  for 
300  feet  below.     The  banks  dn  not   overflow.     The  bottom  of  the 
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SURFACE   WATER   SUPPLY,  1906. 


river  is  gravel  and  permanent.     There  is  one  channel  at  all  sti 
The  current  is  swift. 

Discharge  measurements  are  made  from  a  boat  which  is  hel 
position  by  means  of  a  rope  stretched  across  the  river. 

The  gage,  which  is  read  daily  by  Rose  Herman,  consists  of 
sections.     The  bench  mark  is  a  copper  nail  in  top  of  a  pine  sti 
50  feet  from  the  water's  edge  and  about  50  feet  southeast  of  the  ^ 
elevation,  731.70  feet  above  sea  level  and  19.82  feet  above  the  dal 
of  the  gage. 

Discharge  measitremenUt  of  Peshtigo  River  at  Herman' » farm,  near  Crivitz,  W\*.,  inl 


Date. 


Hydrographer. 


September  7 .. .'  V.  H.  Reineking 

October  29 do 

November  16. do 


«■'<'«''•!  ^'tlon'      h"i^t.    Di-k 


Feet. 
128 
130 
125 


Sq.fi. 
436 
463 
380 


Ffct. 
3.40 
4.20 
3.20 


Stc 


Daily  gage  height,  in  feet,  of  Peshtigo  River  at  Herman's  fann,  near  Crivitz,  Wis.,  for  1 


Day. 


Sept.  !    Oct.       Nov. 


1 

1 

3.0 

2.95 

2.3 

3.25 

3.0 

3.0 

2.95 

3.0 

3.7 

2 

!                        1 

3.75 

3 

1 1 

3.5 

4 

■ 

3.4 

5 

1 

3.4 

6 

3. 3.'> 

1 

3.4 

3. :« 

8 

3.2 

3.4 

9 

3.0 

3.0 

3.4 

10 

3.0 

3.05 

3.5 

11 

3.0 

2.8 

3.5 

12 

•      3.15 

3.2 

3.  45 

13 

3.2 

3.or) 

3.4 

14 

3.1 

3.0 

3.3 

15 

3.1 

3.0 

3. 25 

16 

3.3 

3.0 

3.2 

Dec. 


4.2 
4.0 
3.9 
3.9 
3.8 
3.6 
3.6 
3.5 
3.6 
3.55 


Day. 


Sept. 


Oct. 


Nov.      1 


3.5 

3.3 

3.3,5 

3.3 

3.3 

3.3 


17. 

18. 

19. 

10. 

21. 
oo 

23. 
24. 
25. 
26. 
27. 
28. 
29. 

:«. 

31. 


3.4 

3.45 

3.5 

3.4 

3.4 

3.4 

3.45 

3.4 

3.4 

3.4 

3.0 

3.7 

3.3.5 

3. 15 


3.0 

3.4 

3.05 

3.5 

3.3 

3.5 

3.5 

3.45 

3.7 

3.5 

3.S 

3.3 

3.8 

3.3 

3.9 

3.35 

4.0 

3.4 

4.1 

3.8 

4.2 

4.0 

4.15 

4.2 

4.2 

4  3 

4.0 

4.25 

3.9 

Rating  table  for  Peshtigo  River  at  Herman's  f ami,  near  Criintz,  Wis.,  for  19<jC. 


Oago     I      I)is- 


Gagi* 
height. 


Feet. 
2.30 
2.40 
2.  .50 
2.60 
2.70 
2.80 


Sfc.-ft. 
280 
305 

3:jo 

3<iO 
;J90 
420 


Fret. 
2.90 
3.00 
3.  10 
3.  "20 
3. 30 


Dis- 
charge, 

Src.-ft. 
45.5 
490 
525 
,5<i5 
(W5 


Gago 


Dis- 


ht'ight.      charge. 


Feet. 
3.40 
3.  .50 
3.60 
3.70 
3.80 


Src.^t. 
64.5 
690 
735 
780 
825 


Gage 
height. 

Ff(f. 
,3.90 
4.00 
4.10 
4.20 
4.30 


Di<!- 
oharpe. 

•Sm-  -ft. 
.S70 

970 
1.020 
1.070 


Note.— The  above  table  la  applicable  only  for  open-channel  conditions.    It  is  basc<l  on  three  di.sch 
measurements  made  during  190<i,  and  is  well  defimxi  between  gage  heights  3.2  feet  and  4.2  feet. 

Monthly  discfiargf  of  Peshtigo  Rinr  at  Herman's  farm,  near  Crivitz,  Wis.,ff>r  ;.^('ft 


Month. 


Di.-i^charge  in  sec<niil-f«'ft. 


Maximum.    Mininnim.     Mi^ 


Septeml>cr  (7-,30) 

(October 

November. 

December 

NoTE.—V&lues  tor  1906  are  good. 


780 
1,020 
1,070 
1,020 


490 
280 
.56.5 
508 


LAKE   MICHIGAN   DRAINAGE. 


23 


OCONTO  RIVEU  BASIN. 


DE8CEIPTION   OF   BASIN. 


►conto  River  rises  in  a  number  of  small  lakes  and  swamps  in  the 
ieau  region  at  an  elevation  of  about  1,530  feet  above  sea  level 
L  descends  945  feet  in  its  length  of  87  miles.  About  two-thirds  of 
total  fall  is  in  the  upper  35  miles  of  its  course.  At  Undershell  it 
ns  abruptly  and  flows  nearly  due  east,  joining  Lake  Michigan 
tr  Oconto.  The  most  important  wat^r  powers  are  found  in  the 
t  33  nnles  of  its  course,  in  which  distance  the  river  descends  190 
t. 

OCONTO   RIVER   AT   GILLETT,  WIS. 

ThLs  station  was  established  June  7,  1906.  It  is  located  at  the 
;hway  bridge  about  2  J  miles  south  of  Gillett,  Wis. 
The  channel  is  straight  for  about  200  feet  above  and  300  feet 
low  the  station.  Both  banks  are  low  but  do  not  overflow.  The 
d  of  the  stream  is  gravel  and  is  permanent.  The  current  is  swift. 
d  pier  foundations  at  both  banks  may  aflect  the  flow  somewhat. 
A  standard  chain  gage,  which  was  read  during  1906  by  Samuel 
Ibertson  and  Hattie  Gilbertson,  is  fastened  to  the  lower  side  of  the 
idge;  length  of  chain,  24.82  feet.  The  reference  point  is  the  top  of 
iwnstream  board  guard  rail  59  feet  from  the  initial  point ;  elevation, 
.75  feet  above  gage  datum. 

Discharge  measurements  of  Oconto  River  at  Gillclt,  Win.,  in  1906. 


Date. 


Hydrographor. 


ne7 ,  If.  8.  Brennan. 

ne2» ' do 


Width. 


Vret. 

1 1 


An'a  of 
section. 


S'l.fl. 


(fftgO 

height. 


Fret. 


I 


Dis- 
charge. 


Scv.-ft. 


926 
727 


Daily  gage  height^  in  feet,  of  Oconto  River  at  Hilktt,  Win.,  for  I'jOfi. 


Day. 


Juno.      July. 


\ ' -4 

2 r>.ri 

5 r,.7 

\ ti.  15 

' '».  7.'> 

! ' '  6.0 

;•• 5.%  6.0 

|-- 6.0    I  .-).8 

•• 6.1.5  5.7.5 

•• 6.1     I  5.6 

•• 5.05'  5.6 

• 5.9    I  5.6 

6.2  5.5 

i      6.15  5.1 

'      5.6    !  5.2 


" 

—      —     -^ 

— _ 

—      -      — 

—   — 

lUg. 

Sept. 
5. 15 

( )(.t. 
.-).  1 

Nov.    ' 
6.a5  1 

Dee. 

4. 75 

6.7 

4.7 

.'>.  1.-) 

5.4 

6.0     ' 

6.7 

4. 75 

.").  7 

5. 2 

5.9 

6.6 

4. 75 

5.7 

5.  2 

.5.8 

6.15 

4.2    1 

.1..) 

4.9 

.^.8     . 

6.a5 

4.2.-) 

5.0 

5.1 

5. 85 

.5.6 

4.S5 

it.  o 

.5.4 

5.7     1 

6.1 

4.9 

5.0 

.-).4 

5.8 

7.25 

4.8 

5.2 

.5.1 

5. 8     1 

7.5 

5.1 

.-,.25 

5. 2 

5.7 

7.  .85 

5.4     , 

5.3 

.5.0 

4.6 

8.3 

5.7    1 

5.25 

5.3 

5.7 

9.1 

5.  .3 

.5.2 

6.15 

.5.4 

7.8 

5.3 

.5.65 

4.3 

.5.7 

7.4 

.5.3    1 

4.9 

5.35 

5.5     , 

7.35 
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Daily  gage  height  ^  in  feet,  of  Oconto  River  at  GUlett,  Wis.  j  for  1906 — Continaed. 


Day. 

June. 

July. 

Aug. 

Sept. 

6.15 

5.8 

5.8 

5.9 

6.0 

6.0 
5.1 
5.3 
5.5 
5.5 

5.5 

5.5 

5.4 

5.05 

5.0 

Oct. 

Nov.  i  0» 

16 

5.65 

5.6 

5.6 

5.0 

5.4 

6.7 
6.0 
6.0 
■   6.2 
5.85 

5.75 
5.66 
5.75 
5.75 
5.65 

5.2 

5.8 

5.0 

4.95 

5.0 

5.0 
5.5 
5.0 
4.9 
4.85 

.  4.8 
4.75 
4.75 
4.4 

4.7 
4.7 

5.4 
5.3 
4.8 
4.5 
5.2 

5.2 
5.2 
5.9 
5.6 
5.8 

6.0 
6.3 
6.2 
6.1 
5.9 
5.6 

5.3 
5.3 
5.3 
5.8 
6.0 

6.1 

6.0 

6.2 

6.15 

5.9 

6.1 
6.4 
6.4 
6.7 
6.3 
6.1 

5.5    iJ 

17 

5.96 
5.9 
6.2 
6.2 

6.35 

im 

18 

19 

20 

21 

1 

22 

6.3  ' 

23 

6.25  

24 

25 

6.15  

5.7  

26 

7.05  

27 

7.3  

28 *. 

7.35  

29 

7.3  

7.2  « 

31 

1. 
aFro« 

m. 

OCONTO   RIVER    AT   STILES,  WIS. 

Ttiis  station  was  established  April  20,  1906,  but  was  discoiitinued 
June  6,  1906,  as  the  dam  immediately  above  the  station  seriou^ 
modified  the  flow. 

Discharge  measurements  of  Oconto  River  at  StiUs,  Wis.,  in  1906. 


Date. 


Hydrc^raphor. 


April  2(). 
Juneti.. 


ITorton  and  Breniuui 
M.  S.  Breiman 


Width. 


Feet. 
119 
120 


Aiva  of 
section. 


Gafi'  Di*- 

lei^t.      r 


heigl 


Sq.  ft. 
517 
250 


4.74 
2.71 


tuiT- 


Sec.-fL 
% 


Daily  gage  height,  infect,  of  Oconto  River  at  Stiles,  Wis.,  for  1906. 


Day. 


Ai>r.       May 


1 '  4.0 

2 3.8 

'.i 3.0 

4 3.8 

5 3.3 

6 4.5 

7 2.8 

8 4.5 

9 4.2 

10 4.2 

11 4.1 

12 4.4 

la 4.7 

14 3.4 

15 4.4 

l»i 4.2 


June. 


3.0 
2.4 
3.2 
2.5 
2.7 
2.8 


Day. 


Apr.    I  May.     Jaw* 


I  - 


17 

18 

19 

20 

4.9 

21 

4.8 

22 

4.7 

23 

4.4 

24 

4.6 

25 

4.6 

2G 

1   4.8 

27 

4.6 

28 

4.3 

29 

3.8 

30 

:\.H 

31 

3 
4 

4 

2 

4 

4 

4 

4 

3 

3.7 

2.8 

3.3 

2.3 

3.1 

3.3 


WOIiF  RIVKU  BASIN. 


DESCRIPTION   OF   BASIN. 


Wolf  River  rises  in  a  number  of  small  lakes  25  miles  south  of  thf 
northern  boundary  of  Wisconsin  and  flows  in  a  general  southerly 
direction,  entering  upper  Fox  River  at  a  point  about  10  miles  west 
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of  Lake  Winnebago.  In  the  upper  half  of  its  course  the  descent  of 
Wolf  River  is  very  rapid.  At  the  Cliicago  and  Northwestern  Kail- 
road  crossing  near  Lenox  it  has  an  elevation  of  1 ,562  feet  above  sea 
level,  and  between  this  point  and  Shawano,  80  miles,  the  river  fulls 
practically  10  feet  per  mile.  Shawano  is  the  head  of  navigation; 
below  this  point  the  river  is  very  sluggish,  with  no  opportunities  for 
water  power. 

WOLF   RIVER   AT   DARROW's    BRIIKIE,  NEAR   SHAWANO,  WIS. 

A  Station  was  established  April  21,  1906,  at  Darrow's  bridge,  about 
2  mUes  south  of  Shawano,  and  was  discontinued  June  6,  1906,  as  the 
dam  above  modified  the  flow. 

A  measurement  was  made  April  21,  1906,  by  Ilorton  and  Breinian, 
with  the  following  results: 

Width.   1S8  ftK»l;  area,  l,Ji(JO  wpiare  feet;  gagt^  hoij^ht,  5.87  feet;  <lis<liar^i\  3,8?K) 
»econ<l-fe<»t . 

Daily  gage  height ^  infett,  of  Wolf  fiirtr  at  Darrow'n  brUhfi',  near  Shauan^K  Wis.,  for  1U0(\. 
Day.  I    Apr.   '  May.      Juno.  Day.  Apr.       Muy.      Juin-. 


1 ,  4.7    4.8   17 4.h 

2 '  4.7'    4.3   18 4.1 

3 ' 4.5  „ I  19 4.1 

4 4.0     3.8   20 

5 4.8  21 «.l     4.2  I 

6 22 :^0 

7 '  4.tt  I  2:< 5.4     :i.9 

8. ' '  4.7  24 .'i.S     .i.X 

9 '  4.3  25 5.0     4.2 

10 4.ti  ,  2(J 4.7     4.2 

n !  3.5  27 4.7  


•I 


12 4.2  28 4.0     'AA\ 

13 29 5.2 


14. 

15. 
16. 


4.8! 130 4.5     5.0 

4.8  '31 4.3 

4.7  


I 


WOLF    RIVER   AT    W^HITE    HOUSE    BRIDGE,  NEAR    SHAWANO,  WIS. 

This  station  was  established  June  6,  1906.  It  is  loctitod  at  the 
'*Wlute  House"  highway  bridge,  about  3\  miles  iiortli  of  Shawano, 

The  channel  is  straight  for  about  200  feet  above  and  500  feet 
l)elow  the  station.  Both  banks  are  of  niediuni  lieiglit  and  do  not 
overflow\  The  bed  of  the  stream  is  gravel  and  is  permanent.  There 
^  one  channel  at  all  stages.  The  current  is  medium  swift.  This 
station  may  be  affected  by  back  water  from  the  dam  about  4  miles 
lelow. 

A  standard  chain  gage,  wiiich  is  read  daily  by  Albert  Utke,  is 
fastened  to  the  guard  rail  on  the  upstream  side  of  the  bridge;  length 
<tf  chain,  16.35  feet.  The  reference  point  is  the  center  of  gage  pulley; 
elevation,  16.07  feet  iibove  gage  datum, 
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Discharge  measurements  of  Wo^ River  near  Shaumio,  Wis.,  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 

SOCtlOD. 


June  6 . 
Jiineao. 


If.  S.  Brennan. 
do 


'    Ffet.  I    Sq.ft. 
136  767 

132  !  629 


Gage 
height. 


Ffft. 
6.90 
5.96 


Daily  gage  height,  in  feel,  of  Wolf  River  near  Shawano,  Wis.,  for  190H. 


Day. 


June.  '  July. 


2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


&8 

8.2 

............................................   ........ 

7.6 

............................................   - 

6.9 

7.4 

7.7 

'        7.9 

7.7 

i       '' 
!       7.1 

7.6 



7.4 

,....,. ,, ,       .,     .    . 

7.3 

.....•...•.•.••.*.••>■.■.••■••.•■...•..•.«•. 

........ 

7.1 



6.4 



6.5 

6.9 
7.0 
6.5 
6.8 

6.6 
6.6 
6.5 
6.7 
6.5 

6.9 
7.2 
6.8 

6.4 

6.8 

•    •■••••■••••■•••■•■••••••••••••••••••••••••a 

6.9 

•    ••••••••••••■•••>•••••••■••••               ••         •         • 

6.5 

&3 

■ 

&0 

6.2 

&8 

ts 

6.4 

6.1 

&0 

5.7 

6.7 
6.6 
6.5 
6.4 
5.8 

6.1 

a2 

6.2 

5.8 

6.0 

I 

« I'roKen. 


ST.  JOSEPH  RIVER  BASIN. 


DESCRIPTION   OP   BASIN. 


St.  Joseph  River  rises  at  Biinday  Hills,  in  northern  Hillsdale 
County,  Mich.,  flows  south  westward  into  Indiana,  turns  northward 
at  South  Bend,  recrosses  the  State  line  near  Bertrand,  and  debouches 
into  Lake  Michigan  at  St.  Joseph.  The  total  area  drained  is  approxi- 
mately 4,586  square  miles,  of  which  2,916  square  miles  are  in  Michi^ 
and  1,670  scpiare  miles  are  in  Indiana.  The  drainage  basin  contains 
more  than  400  small  lakes,  varying  in  surface  area  from  one-eighth 
of  a  square  mile  to  6  square  miles.  Of  these,  approximately  100  are 
in  Indiana  and  300  in  Michigan.  No  storage  is  developed  on  the 
stream. 
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Elkhart  River,  one  of  tho  principal  Indiana  tributaries  of  tho  St. 
Josseph.  drains  an  area  of  about  500  s(|uan»  miles,  which  contains 
Uive  lakes  and  extended  swamps,  the  principal  fall  of  the  stream 
occurrinj^  in  its  passajje  from  marsh  \o  nuirsh. 

ST.    JOSEPH    KIVEU    AT    MKNDON.    Ml(  II. 
i 

\  This  station  is  located  at  theMarantette  Bridire.  near  McMidon,  Mi<*h. 
^  Daily  ^i\^o  heit^hts  were  obtained  <lurintj:  10(H>,  but  are  not  pub- 
■  lished,  owinjr  to  the  followinj^  sources  of  errors  in  any  (estimates  of 
A)w  which  might  be  based  on  them:  (1)  Inaccuracy  of  ^lischar^i^e 
measurements  caused  by  the  ])oor  natural  conditions  of  How;  (2) 
fcackwater  from  dam  below  the  station;  (o)  the  <;ruwth  of  atiuatic 
plants  in  the  channel,  which  chang(»s  the  relation  of  ^oi«r<'  liei<j:ht  to 
discharj^c  during  the  summer;  (4)  occasional  backwater  from  ]\)rtage 
Dreek,  which  enters  the  St.  Joseph  betW(M»n  the  gag(»  and  the  m(»asur- 
ing  section  and  complicates  the  probU^m  somewhat.  This  creek 
lows  parallel  to  and  about  1  mih»  <listant  from  the  St.  Joseph  at 
tendon  and  was  at  one  time  div(»rted  across  the  divide,  alfording 
Water  power  with  a  fall  of  20  feet,  but  this  diversion  has  been 
aLscontinued. 

A  measurement  was  made  A])ril  10,  liMMi,  by  1).  V.  Molt,  willi  the 
following  results: 

Width,  100  fiH't;  an*ii,  589  ^Mlaart>  ff«'l;  ^a^'»«  lifi^Hit.  2L'S  icrt ;  discliar^c  1,.")<H)  tn-v- 
ond-f  e<?t . 

ST.    JOSEPH    RIVKR    NEAR    lUCHANAN,    MK  II. 

This  station  was  established  April  1,  1001.  It  is  located  at  the 
dam  of  the  South  Bend  P^lectric  Company.  1  mile  below  (he  village 
of  Buchanan.  The  conditions  at  this  station  are  described  in  Water- 
Supply  Pa])er  No.  170,  page  20,  where  are  <riven  jdM>  references  to 
publications  that  contain  data  for  previous  years. 

Ihiily  Jisrhanjf.  m  se.v(mi1-Jft't .  ttf  St.  ./u.v« /i//  L'iitr  innr  Ilinlnnnin .    \firh..  fur  funi. 


Day.           '  Jan.  '   Fcl>.  ,  Mar.  Apr.  M;iy.  Jiin.-.  July.  \ii;:.  ^-[it.  '».  t.  .\..\.  hrc. 

1 3,320     0.042  3..Vi9  4.«Ki  n.4ir,  'j.s;»ii  l.7.->s  i,.,n  i.jfifi  uM  i.sul'  ♦..4M 

2 3.303  .  5.004  I  3.742  .'i.2ss  .'{..T-M  -J.kJi,  j.  m;  1. «".■.»  l..:!M  l.n.V;  1.77»i  .{..'ilM 

3 '  3.;<77     4,ltti  4,50s  4.7HS  :i..ML'  l'.;kKi  l'..;j»i  \.^\\  j.  1^7  l..;jr  l.M  x.sio 

4 3.394     3, til 5  '  r).r.l«  4..'jO:)  I'.Ki  J. 771  l.V."»  I.7.;i  I. '.•.;!  1    ■."►s  ';»i».  .-^.-Ji).' 

5 3.ti37     3.»97  ,  li.OtW  4.104  J.'!*!*)  J.JM  J.  K"i  I.L'^«.  I.'.kh  1.7.V;  1.M«i  J.itio 


« 3.270  .  3.196 

7 '  2.M2     2.»« 

i 3.521  .  3,245 

9 3.706     4.a'i8 


5,6S1  ,  4.  icis  ,  .1.  iL'i.  'J. 71.'.  L'.  1J7  I.v;i  \,^\:  l.i.|s  i.k:^  ;{..s.s7 

.">.;ino  ■  4. i;j7  :\..\\\  l'.7.v.  j  077  i.^o.,  .•.:!-,  i.jis  i.umi  :,..sii 

.'..  14.")  ,  4.()«4)  ;;.n77  l*..*i7»  l.'.rJl  I..--.  I.7S"  I  .'■74  ■   1.:.«.7  .V07** 

.'i,073  4.:i71  l.'.!^».  .;.7MI  L'.  ■-'.•..'  -•.-'-"•  l.iO.  -.(hi.-,  l.irJl  o.irj^i 


lO 3.204  I  3,r)5G  ;  4.M41  4.7l»-J  il.OU  -1..VJL'  l.'<17  ■-.'.:<'■.  1.4'. I  ;,;>.h  ■   l.Mi.  :..;V»s 

Ij '  2,84«  i  s.aw  '  4.321  '  4.sni  'j.-vc  :..mr.»  i..s'»i  I. .".42  i.:)j()  i.'ns  1     ><)•»  r».»iN,) 

12 2.744  I  .3,710  ,  4, 7W  I  4.774  'J.7iiJ  .Vv.s  'J.  !:.•«»  L',7'.M  l.MO  l.«Wi|  l.Jvj  .^.-,;«) 

(3             2,701  I  3,823  !  4,420  I  4. r>2«)  ■J.'J71  r).',!.'".  J.niJ  l>.v:;:,  1.;V.»i  l,.V.».".  1   1.77;i  .'...'XKi 

4*'    2,515  !  3, e03  I  4.101  4.7;«»  '2A*V.\  .V:..r.  J.  i;«  2.4«iJ  1.si>i  1.07«<  ].7s1   I  0.044 

5..' 12.840     3,824  4.a30  ii.Uil  2.irjy  LMi*  1.712  ;}.Sl)»;  l.^w  %Q  1.70?n  o.limi 

IKK  206—07 3 
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*V«itiinie«i. 


Si. 


it 


it- 


:*a- 

F-rr- 

3.S2» 

Mat. 
X«S& 

Jo:*-. 

July- 
2.1« 

Aag. 
1.437 

Sept. 

Oct. 

Nov. 

i.tsn 

Dekl 

1J» 

XflB 

t-SP^ 

1.324 

1.237 

ijl 

i.<Ii 

i.K4 

im 

irs 

X«ft 

X«! 

1.772 

\.^» 

1.0i4 

l.tiOl 

1.^ 

L  «» 

^«ai 

IS» 

5.  •OS 

X5-1 

4.  lis 

1.537 

1.751 

1.719 

1.537 

wo 

iS 

J.  k: 

L'Oi 

{.•tS 

il-S 

Xfl» 

X«tf 

i.5a» 

I.6S0 

2.028 

1.373 

1.820, 

X  :« 

XJC 

X443 

CIT* 

XiTS 

X4e 

l.H* 

2.125 

I.5» 

1.518 

1.821 

1.3 

•Li^ir 

X2M 

X«I 

i.4ai 

3.  46 

xac 

l.<24 

I.SIO 

i.e» 

1.175 

2,0fi9 

xm 

iCl 

3.:^» 

X2M 

«.;«: 

X3K 

XM4 

•  •5 

1.907 

1.398 

1.090 

2.907 

ifd 

4t#*i 

X5M^ 

XI^ 

C7> 

i-^eD 

2.^M 

1.7K 

1.457 

573 

1.  <  <  4 

2. 604 

IM 

•.  "«*^ 

i^« 

XL* 

iy.5 

X!M 

2L<n 

1.511 

1.689 

1.032 

1.729 

4.032 

2.:f 

T  <t7 

a.  XI 

2.4S 

xk: 

2LIS 

Xlll 

I.«27 

1.521 

1,332 

1.646 

4.157 

IM 

T.  I7» 

4^&4 

XTil 

X«C2 

2.5B» 

2.asi 

1.512 

1.196 

1.122 

1.559 

4.821 

ici 

7.5K 

4^i<r 

4.14» 

%.9:a 

2.56 

2.490 

1.321 

2.2M 

1.325 

1.391 

4.6S6 

2.3 

'f.^at 

xm 

5.7L5 

x%c 

Xltf 

2.517 

l.S« 

1,929 

9» 

l.IOO 

4.599 

IM 

4.4C 

5l5S 

X5» 

Xltf 

2.308 

930 

1,933 

I.«i39 

1.611 

4.516 

%M 

4<.«l« 

5.5K 

X«l 

2.S; 

2.  as 

l.iU 

I.2S 

756 

1.781 

4.210 

ifl 

4c  383 

J.JA 

2LM9 

1.631 

1.479 

1,824 

i« 

M^mihiw  dtiAar^  rfSt.  Jempk  Ritrr  near  Buehanan,  Mich.,  for  1906 

.Dnia*^  «r«*.  3J9I0  aqoArv  inile».] 


DtatbMTgf  io  second-feet. 


McMiKh. 


MAzimum.    Minimuxn.      Mean. 


JAnfunr 

Febrmiiy 

Marrti 

.%pril 

May 

June 

Joiy 1 

Aagu»t 

Septemljer 

October 

November 

December 

The  year 


8.650 
6wO<0 
6.070 
6.130 
X900 
5.910 
2.480 
4,540 
2,190 
2,060 
4.820 
6.480 


8.650 


2.520 

2,820 

2.850 

X3S0 

2,180 

2.210 

775 

1.200 

573 

684 

839 

2,160 


4.400 
X700 
4.390 
4,550 


Run-<:>ff.         1 

Sec. 

-ft-  per 

Drptitii 

sq. 

mile. 

iocbtiSw 

1.12 

1.3 

.9« 

M 

1.11 

1  ft 

1.15 

m 

573 


3,460 

.ill 

.878 

1.7W 

.452 

2,  GEO 

.515 

1.500 

.381 

1.470 

.373 

2,370 

.602 

4,170 

1.06 

3,U70 


TSD 


iaS7 


KAI^AMAZOO    RllTER   BA8IX. 


DESCRIPTION    OF    BASIN. 


Kalamazoo  River  rises  in  southwestern  Jackson  Countv,  Mich., 
flows  in  a  general  northwesterly  direction,  and  enters  Lake  Michic:an 
at  Saugatuck.     Its  length  is  about  100  miles. 

Owing  to  its  steady  regimen  the  Kalamazoo  is  of  great  value  for 
water  power.  Within  the  past  five  years  three  dams  and  power 
plants  have  been  constructed  to  generate  electricity  for  electiifl^ 
traction.  An  additional  plant  for  this  purpose  is  now  under  con* 
struction  at  Ceresco.  Water  power  is  also  used  for  general  manufafr' 
taring  purposes  at  Allegan,  Battle  Creek,  Albion,  and  other  points. 
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KALAMAZOO   RIVER   NEAR   ALLEGAN,  MICH. 

IS  station  was  established  April  4,  1901.  It  is  located  at  the 
of  the  Commonwealth  Power  Company,  in  Trowbridge  Towti- 
6  miles  upstream  by  the  river  from  Allegan.  Tlie  conditions  at 
station  and  the  bench  marks  are  described  in  Water-Siipply 
r  No.  171,  page  22,  where  are  given  also  references  to  publications 
f!ontain  data  for  previous  years. 

lily  dUchargty  in  second-feet ,  of  Kalamazoo  River  near  Allegan,  Mich.,  for  lUOG. 


HV. 


Jan.      Feb. 


Mar.  I  Apr.  ^  May.     June.    July,     Aug.     Sopt 


1.112 
1,279 
1.157 
1.185 
1,185 

1,248 

899 

1,176 

l.OM 

999 

783  I 
t'i02 

1.105 
899 

1.125 

1,336 
1.258 
1,339 
1,318 
1,553 

2.755 
3,454 
3.528 
2,931 
3,473 

3,557 
3.395 
3,317 
2.721 
2,167 
2,139 


1.685 
1,457 
1,218 
9B4 
1,221 

1.116 

1,167 

978 

1,045 

785 

961 

1,189 
1.592 
1,221 

1,185 
1,128 
1,097 
1,221 
1,218 

1,460 
1,473 
1.451 

1,  WW 

2,042 

1,653 
1,507 
1,656 


1,467 
1.744 
2,612 
2,381 
2,214 

2,382 
2.105 
2,275 
2,061 
1,810 

1,600 
1,431 
1.590 
1,400 
1,406 

1.551 
1,371 
1.133 
1,336 
1,307 

1,312 
1,118 
1,178 
1,042 
851 

1,612 
2,350 
2,070 
2,247 
2, 1.^9 
2,616 


I 


2,821 
2,2-12 
2.039 
1,898 
1,676 

1,861 
1.817 
1,597 
1,562 
l,64i0 

1,177 
1,756 
1.805 
2,151 
2,283 

2,a38 
2,192 
2,263 
2,233 
1,856 

1,287 
1,755 
1,160 
1,350 
1.263 

1,327 
1.2':0 
1,326 
1,073 
1,067 


l,2<)8 
1,096 
l.lo<i 
1.342 
1. 150 


1,197 
1.02«i 
1,011 
905 
1.136 


1,184  !  1,021 


1.062 
1,228 
1,089 
1.234 

971 
1,200 

2.311 

1,983 
1.821 
2,055 
1,827 
1,691 

1,465 
1,124 
1,176 
1.178 

i,aii 

1.101 
1,073 

i.o;}7 

1.131 
1,173 


999 
1.192 
2.5:« 
2. 71)7 

2,tvJ8 
2.610 
2.729 
2,924 
2,378 

2, 11 1 
1,915 
1,061 
1.353 
1,444 

1.296 
1,344 
1,252 
1.088 
1.098 

1,089 
1.073 
1.143 
1,08.5 
1.017 


603 
1,027  , 
1.112 

9a3 
1,091 

l,2:i9  , 

9(>4  I 

SHI  I 

1,154  , 

1, 189  ' 


>«>9 
477 
H52 
7»)0 
(i32 

1.091 

1,011 

1.028 

917 

S0<» 


1.001  I  H77 

»v:i7  I  i.ois 

57H  1,108 

r)17  i  993 


834 
954 
866 
875 
765 

793 

68.S 
776 
761 

490 
445 

h^\ 
1,102 


9til 

1,0<)1 

977 


1.094  ! 1.112 


41M-> 
•19<> 
581 
712 

718 
S02 

616 
H\^ 
471 


641 
475 
411 
820 
6<'i('> 


7ia 

925 
r»47 
379 
.547 

622 
648 
.5<« 

mi 

5.57 

243 
(i35 

53:? 

790 
714 

546 
792 

;t;jo 

619 

.5S8 

r.2:i 

607 
■1S2 
10.5 


Oct 


349 

:w> 

871) 
hV.\ 
446 

.53.5 
.581 
705 
1,0.52 
7.57 

.525 
412 

7r.8 

<».50 
H;59 

545 
537 
763 
461 
805 

242 
778 
.5,J2 

9;w 

7.^S 

-^«i7 

624 

l.0Ol» 

1.110 

1.2 '.5 

K57 


Nov.  Dw. 


812 
915  I 
1.045  I 
904 
983  I 

804  I 

1K)4  I 

.5<iO  ■ 
800 

818  ; 

407  ' 
1,044 

983 
1.018  i 

807 

1.097  i 
1,321 


732 

1.355 
l,r.l>9 
1.621 
1,6<'9 
1..521 

l.'JS? 

i.5.5:i 

1..52.5 
1.08« 
1..S16 


1,251 

983 

1.271 

1,129 

864 

1.431 
1.902 
1.819 
1.670 
1.635 

1.904 
1,729 
1.525 
1..571 
1,<«4 

1..545 
l,:i51 
1..306 
1,.S66 
1.0,34 

9<il 
l.CXil 
1,224 
1.269 

512 

707 
.502 

988 
1,061 
l,;i04 


Monthly  discharge  of  Kalamazoo  River  near  Allegan,  }firfi..for  VJor,. 

[Drainage  an'a.  1.470  square  miles. "1 


Month. 


T 

ry 

"  (28 'days)'.' .'i 

ber 

r 

t)er  (28  days) 
)€r 


Discharge  in  second-feet. 


I 


Kun-oiT. 


Maxi.nmn.    Minimum.      M™n.      *";■-;[,■; iP".'""  ^S^.l" 


3.. 5(10 

«i02 

I.SIO 

l.2:i 

1 .  42 

2.040 

785 

i..no 

.  SOO 

.  o;{ 

2,620 

S.51   1 

1 .  740 

I.IS 

1 .  .16 

2.820 

1.070 

1,7.S0 

MS 

1.32 

2,310 

971   1 

i.:j;u) 

.1H3.5 

1.04 

2.920 

1K)5  ' 

1,.5.50 

1.0.5 

1.17 

1,240 

445 

844 

.  .574 

.Wi 

1.200 

471 

SOS 

.  .VK) 

..57 

925 

105  ' 

.59<i 

.  40.5 

.45 

1,240 

242  • 

677 

.461 

.53 

1,700 

407  i 

1.100 

.748 

.78 

1,900 

502 

1,270 

.8(>4 

1.00 
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SURFACE   WATEB   SUPPLY,  1906. 


reed's    springs,  near   ALBION,  MICH. 

A  gaging  station  was  established  at  this  place  December  7  and  S, 
1904,  for  the  purpose  of  obtaining  information  concerning  thepe^' 
manence  of  the  supply  furnished  to  streams  by  the  numerous  sprinpi 
in  the  moraines.  It  was  discontinued  June  30,  1906.  The  condi- 
tions at  this  station  are  described  in  Water-Supply  Paper  No.  171, 
page  24. 

Gage  height^  infect,  and  discharge^  in  second-feet,  of  Reed's  springs,  near  Albion.  Mid.. 

for  1906. 


Date. 


January  7 
AprU  1 . . . 
Aprils... 
April  15.. 
April  22.. 
April  29.. 


Gage. 

1 

beight  on 

Discharge. 

weir. 

Feet. 

Sec-feet. 

1.09 

2.66 

1.10 

2.76 

1.10 

2.75 

1.10 

2.75 

1.10 

2.75 

1.10 

2.75 

Date. 


Gage 
beight  on  DisefaAifi 
weir. 


May  13 
May  20 
May  27 
June  3 . 
June  11 
June  17 


Feet. 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


Sff.-ittL 
13 
13 
IS 
13 
13 
13 


GRAND    RIVER    BASIN. 


DESCRIPTION    OF   BASIN. 


Grand  River  rises  in  the  southern  part  of  Jackson  County,  Micli, 
flows  in  a  general  northerly  and  northwesterly  direction,  and  empties 
into  Lake  Michigan  at  Grand  Haven.  Its  drainage  area,  wliich  com- 
prises a  rich  agricultural  region  in  the  south-central  portion  of 
Michigan,  includes  extensive  swamps  and  marshes  hut  comparatively 
few  lakes.  At  Grand  Rapids  the  stream  passes  over  a  limestona 
ledge,  making  a  considerable  fall,  which  has  been  developed  to 
power  purposes,  and  at  Grand  Ledge  a  similar  descent  oceurs  oT«r 
sandstone. 

The  Grand  receives  a  number  of  important  tributaries,  notabtj 
Flat,  Thomapple,  Maple,  Lookingglass,  and  Red  Cedar  rivers. 

GRAND   RIVER   AT    NORTH   LANSING,  MICH. 

This  station  was  established  March  2,  1901,  and  was  discontinued 
August  4,  1906.  It  was  located  at  the  Seymour  Street  Bridge. » 
short  distance  below  the  North  Lansing  dam.  The  conditions  »t 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  170,  page  26,  where  are  given  also  references  to  public*- 
tions  that  contain  data  for  previous  years. 


Lake  MicHidAK  dbaikaos. 
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Discharge  metuuremenU  of  Grand  River  at  North  Ijansing,  Mich.,  m  1906. 


kte. 


Hydrographer. 


U'iflth  '  An'aofI     Oago     1       l)is- 
v>min.    „^j^iyn    ■   hoight.  I    churgt* 


» D.  L.  Mott 

6 '■  Horton  &nd  Covert . 


Frrt.         Sq.  ft. 
177  I  m\ 

183  ,  811 


Feet.     ,      Sec. -ft. 

4.90  !  1,780 

".'..20  I  1,400 


a  Uncertain. 


haily  ijatje  height,  in  feet,  of  Grand  River  at  North  JjirmtKi.  \fich.,f(tr  190*]. 


Day. 


Jan.        Feb.    i    Mar.        Apr.       May.      .Juno.      July.       Aug. 


3.24 

1 

4.69  1 

3..'iO 

.'i.  23 

2. 9.''. 

3.  {Yl 

2.08 

2.30 

3.13 

3.75 

3.43 

4. 57 

3.02 

2.  SO 

2. ;« 

2. 5.-. 

2.98 

3.44  i 

6.08 

4.33 

3. :«» 

2.  27 

1.<W 

2. 3.1 

3.02 

3.22 

6.82 

4.53 

3.  27 

2.  r,2 

1.9S 

3.a-> 

3.08 

4.02  1 

6.37 

3.  r»8 

2.  m 

2.  97 

2.  *'^ 

3.09 

3.58 

6.24  1 

4.07 

2.  <W 

2.43 

2.  70 

2.55 

3. 42 ; 

5.42  i 

4.17 

2. 95 

2.38 

2.  r.2 

2.47 

3.27  I 

4.88  ' 

4.02 

2.70 

.'i.  12 

2.  ra 

2.54 

3. 15 

4.60  1 

4.74 

2.  7.') 

9.  23 

2.  4« 

2.52 

3.09  1 

0 

3.96 

5.27 

2.  H2 

9.  >^ 

2. 3;> 

2.56 

2.42 

4.18  1 

.-..  43 

2.91 

8. 57 

2.  as 

2.  m 

2.98  , 

3.39  , 

5.  tt'. 

2.72 

7.43 

2. 0.-. 

2.42 

2.66 

3.86  , 

4.98 

2. 52 

6.07 

2.  15 

2.14 

z.m 

3.56  ' 

5.  18 

3.;w 

5.  .W 

2.07 

2.96 

3.44 

3.32  1 

6.  .58 

4.2:^ 

4.«^) 

2. 10 

3.48 

3.02  ' 

3.46  1 

♦i.78 

4.45 

4. 05 

2.  .35 

3.88 

2.70  , 

3.14 

6. 35 

3.89 

3.31 

2.  .30 

3.48 

2.20 

2.80 

5.52 

3.87 

3.46 

2.03 

3.54 

2.66  , 

3.20  i 

5.52 

3.  '2S 

3. 3:^ 

2.08 

3.76 

2.51 

2.96  ' 

4.73 

3.02 

2.97 

2.00 

5.89 

3.48 

2.99 

4.00 

2.88 

3. 02 

2.a'i 

7.56 

3.93 

2.90  1 

4.27 

2.<*) 

2.  M) 

2.03 

8.92 

3.79  , 

2.W)  1 

3. 42 

2..V) 

2.  «13 

2. 33 

9.14 

3.78 

2.76  ' 

3.37 

2. 42 

2. .-.;{ 

2.10 

8.5 

3. 70  1 

2.41  1 

3.48 

2.42 

2. 72 

2.18 

7.26 

4.40  ' 

3.44 

3.  4.-> 

2.  42 

2.  47 

2.08 

6.42 

3.94  1 

5. 10  , 

3. 20 

T.  82 

2.40 

2. 15 

5.77 

3.30 

6.72  , 

3. 10 

3.  13 

2.20 

2.17 

5.34 

6.90 

3. 17 

3.  ;i8 

2.  :c 

1.83 

5.01 

6.3<l 

3.  Z\ 

2.  97 

2.  17 

2. :« 

4.61 

h.m  . 

3.07 

2.  43 

Raiiruf  tahh  for  (irarul  Rinr  at  North  IjuusIikj,  Mich.,  far  I'joa. 


Gaee 

Dis-      ! 

Oago 
height. 

'      T)is- 

Ojmc 

Dis-      ' 

<i)I^O 

Dis- 

height. 

1  charge. 

1  charge. 

1     height. 

1  chur^'e.   , 

lu'i^lit. 

clmr^'i'. 

Feei. 

Sec.'ft. 

Feet. 

1 
Sec.-fl. 

Frft. 

Scc.-ft.    ' 

Ftrt. 

Srr.-ff. 

1.80 

251    1 

3.10 

761 

4.40 

1.4-20 

«■).  40 

2.  TiW 

1.90 

281    , 
313    1 

3.20 

I          807 

4.50 

1,475 

•■..  <K) 

•2  Am 

2.00 

3.30 

854 

4.«K) 

1.530     1 

«1.  .SO 

A,  OSO 

2.10 

347    1 
383    I 

3.40 

902 

4.70 

1 ,  585 

7.  00 

3.2r)0 

2.20 

3.50 

9.50 

4.80 

1 .  ♦'.40     ' 

7.  20 

3.  445 

2.30 

421    i 

3.60 

999 

4.W 

1.7(K)    I 

7.40 

3.  ♦i:t5 

2.40 

|.       461     1 

3.70 

1.049 

5.00 

1 .  7r,o    1 

7.  TiO 

3.K30 

2.50 

502    1 

3.80 

1,099 

'        5.  JO 

1.880     , 

7.  SO 

4,0.30 

2.60 

1          544    . 

3.90 

1       1.149 

1        5. 40 

2.000 

K.OO 

4.240 

2.70 

586    1 

4.00 

1.200 

.5.  ♦lO 

2.1»)     1 

9.  00 

5, 370 

2.80 

1          629    , 

4.10 

1.25.5 

1        5.K0 

2.2<i5 

10.  00 

0,  r.so 

2.90 

672    ' 

4. -20 

1.310 

♦'..  00 

2.405    1 

3.00 

716 

4.  .30 

1 .  3<»5 

6. 20 

2. 5<i.5 

TE. — The  above  table  is  applicable  onlv  for  opon-i'hunnel  conditions.  It  is  based  <»n  discharge 
turemcnts  made  daring  1902-190*'),  and  i'a  well  defined  ImMow  gage  heights  5.4  fwt  and  fairlv  wdl 
e  gage  height  5.4  feet. 


32 


SURFACE   WATER   SUPPLY,  1906. 


Monthly  discharge  of  Grand  River  at  North  Larmruf,  Mich.,  for  1906. 

[Dr^nage  area,  1,230  square  miles.] 


Month. 


Januao' 

February... 

March 

April 

May 

June 

July 

August  (1-4) 


Discharge  in  second-foct. 


Run-off. 


Maximum. 

Minimum. 
361 

Mean. 

5,540 

1,610 

1.580 

383 

887 

3,170 

465 

1.450 

3,060 

761 

1.530 

1.460 

257 

737 

6,510 

372  , 

1.410 

586 

260 

392 

738 

421 

531 

Soc.-ft.  per   I)ep 
ilo. 


Rq.  niiJ 


inci 


1.31 
.721 

1.18 

1.24 
.5W» 

1.15 
.319 
.432 


Note. — Values  are  rated  as  follows:  January  to  March  and  June,  good:    remainder  of  th(»  prr 
excellent. 

GRAND   RIVER   AT   GRAND   RAPIDS,  MICH. 

This  station  was  established  March  12,  1901,  by  L.  W.  Andersc 
city  engineer  of  Grand  Rapids.  It  is  located  at  the  Fulton  Stn 
Bridge.     The  gage  is  read  by  assistants  in  city  engineer's  office. 

The  conditions  at  this  station  and  the  bench  marks  are  describ 
in  Water-Supply  Paper  No.  170,  page  29,  where  are  given  also  n 
erences  to  publications  that  contain  data  for  previous  years. 

A  measurement  was  made  during  1906  at  gage  height  7.58  fe< 
which  indicated  a  discharge  nearly  25  per  cent  in  excess  of  the  rati 
used  for  1905.  Owing  to  lack  of  data  tending  either  to  confinii 
discredit  this  measurement,  it  was  considered  inadvisable  to  ma 
estimates  of  flow  for  1906.  It  is  beUeved,  however  that  the  10 
rating  probably  applies  correctly  for  1906. 

Daily  gage  height,  in  feet,  of  Grand  River  at  Grand  Rajrids,  Mich.,  for  lUOH. 


Day. 
1 

Jan. 

•) 

1.75 

.1 

2  T- 

4 

2.30 

5 

1.55 

<• 

1 
1.38 

7 

S 

1.60 
1.80 
1.68 

1.65 
1.35 
1.25 

9 

10 

11 

12 

13 

14 

15 

1.08 

2.48 
2.45 
2.20 

10 

17 

18 

19 

2.90 

20 

3.15 

21 

5.95 

22 

8.28 

23 

9.78 

24 

10.  ('>5 

25 

11.50  ' 

Feb.     Mar.     Apr.     May.    June.    July,  i  Aug.      Sept.     Oct.      Nov.    D 


5.95 
4.(K) 
2.35 

5.12 
4.68 
5.52 

3. 35       7. 05 


4.60 
4.72  ' 
4.r>8  I 
4.48  i 
4.20 


3.20 
3.00 
3.35 
3.50 

3.15 
3.10 


7.25 
7.15 
6.68 
5.90 
5.15 


4.78 
4.25 
3.  72 
3.35 

3.25 
3.22 


4. 15  I 
3.70 
3.25 
3.0    , 

2.65 
2.32 


2.55 

2.02 

2.  45 

1.85 

4. 25 

1.75 

1.35 

4.80 

1.25 

5.82 

1.45 

3.55 
4.50 

5.05 
5.20 
5. 18 
5.35 


6.75 
6. 95 
7.05 
6.70 
5.88 

4.80  1 

3.65  . 
3.30 
2.90  I 


1.85 
1.88 
1.75 
1.85 
1.80 


1.85 
1.45  i 
1.35 
1.30 

1.20 
1.15 

i.95' 
1.95  I 

2.35 
2.50 
2.30 
1.80 


44 
10 
95 
80 
75 


1.32    -0.08 

1.22       0.25    -  .38 

28    -  .35 

.85    -  .35 

1.18    -  .10    

1.90    -  .10    -  .45 

1.28  !-  .15    -  .35 

1.20    -  .05 

1.50    -h  .05   +  .40 
-  .02  .60 

I 
4.22    -  .15         .82 

4.95    -  .15    

4.  75  -  .  18  '  .48 
4.30  -  .18  +  .38 
3.15    -  .02 

2.tio    -  .10  -  .08 

-  .05  -  .25 

Hi5    -  .Oi  -  .22 

l.TiO    -  .10  

1.30    -  .15  -  .30 

1.25    -  .30    -  .28 

1.20    -  .32 

1.10    -   .:}5    -  .25 

-  ..^5    -  .18 

.62    -  .40    -  .30 


-0.48 


-  .45 

-  .48 

-  .50 

-  .58 

-  .58 

-  .1)6 

-  .58 

-  .50 

-  .42 

-  .38 

-  .40 


32 
38 
35 
30 

CS 
22 

05' 
30 


0.50 
.35 
.22 
.12 

.as 

.a5 

■  .65' 

.02 
.00 

.15 
.05 
.20 


28 
25 
28 
15 


0.70  1 
.55  ... 
.60     I 

1 


.32 

.28 
.25 
.20 
.18 
.18 


-   .X    - 


.OU 

00 

.00 

.10 


28  -  .10 

.28  +   .40 

30    

25  .40 

28  M 


1 


.85     1 
1.70     1 
2.55  .. 
2.85     1 


LAKE   MTCHTGAN  DRAINAOE. 
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gage  height,  in  feet,  of  Grand  Rivfr  at  Grand  Rapids,  Mich.,  for  J9<)6 — ContiniKHl. 


Day.  Jan. 

11.65 

11.18 

.'.'.'.'.'.'.'.'.'.  '9. ih' 

8.10 

6.98 


0.82 
6.48 
5.65 


Feb.     Mar.  1  Apr.     May.    Juno. 


-  - 

1.80 

2.65 

0.(i0  ' 

a.  50 

2.38 

1 

4.  go 

2.25 

.75 

5.55 

1.05 

5.88 

1.80 

5.80 

i.25 

July. 


Aug.     S<»pt.     0<'t.     Nov.    !>«'<». 


0. 70  -0. 40  -0. :»  -0.  or, 


70  -  .38  1+0.08 
,62  I  -  .40  -  .08 
,45  I -  .18 

40  1-  .02    -  .35 

....I-  .02  '-  .38 


-  .35  +  .;«) 

-  .35    

1+   .18 


I 


.(i5 
.Ho 
.80 


2.75 

2.  ro 

2.55 

2."  is' 


1.05 
.80 
.85 
.45 


2.05 


MUSKEGON  IllVKU  IIASIN. 


DESCRIPTION    OF    BASIN. 


[uskegon  River  drains  an  area  2,663  scjuare  miles  in  extent,  \yin<^ 
jctly  north  of  the  Grand  River  basin.  Its  headwaters  ri.se  in  the 
th-central  part  of  the  southern  peninsula  of  Michigan,  whence  it 
7s  in  a  general  southwesterly  direction  until  it  enters  Lake  Michi- 

near  the  city  of  Muskegon. 

'rom  the  vicinity  of  Evart  to  Newaygo  the  Muskegon  flows  be- 
!en  high  banks  and  has  a  rapid  fall.  Levels  nin  for  the  puq>ose 
w  that  within  a  distance  of  10  miles  —5  miles  each  way  from  Big 
pids — there  is  a  total  fall  of  104  feet,  practically  all  of  wliich  could 
economically  developed,  as  there  are  favorable  sites  for  the  loca- 
1  of  dams, 
n  connection  with  power  development  good  opportunities  exist  for 

conservation  of  flow  by  artificial  storage.  The  water  surface  areas 
the  principal  lakes  of  the  w^atershed  and  of  the  tributarA'  drainage 
ich  they  control  are  given  below : 

Drainage  and  surface  areas  of  laknt  in  Mu^kajon  liin r  vatitslud. 


I^ko. 


Drainugo      Water 
area.     '  siirfiico. 


.SV/.  mihs.  .Sf/.  milf.<. 

krai  I.Ake  and  group .'h  h.  (» 

I  Lakes »w  r».  7 

rins  Lake «i7  !.').() 

ghton  I^ke Ik")  i  :il.  0 

Jina  and  Houghton  lakes '2C)2  4(i.  0 


n  the  upper  portion  of  the  waterslied  tliere  is  a  total  lake  area  of 
>ut  1 10  square  miles.  Formerly  a  lumbermaTrs  dam  was  maintained 
the  purpose  of  flooding  logs  between  Iliggins  and  Houghton  lakes, 
this  has  been  washed  out.  A  lumberman's  dam,  built  of  logs 
I  earth,  which  still  remains  about  1  mile  below  tlie  foot  of  Houghton 
ce,  raises  the  water  level  in  that  lake  4  feet,  providing  a  storage 
5,350,000,000  cubic  feet  in  round  numbers. 
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StJRFACE  WATER  SUPPLY,  1906. 


MUSKEGON   RIVER   AT   NEWAYGO,  MICH. 

This  station  was  established  in  March,  1901.  It  is  located  a 
dam  of  the  Newaygo  Portland  Cement  Company,  which  crosse: 
Muskegon  in  a  deep  valley  above  the  village  of  Newaygo.  The 
ditions  at  this  station  are  described  in  Water-Supply  Paper  Xo. 
page  32,  where  are  given  also  references  to  publications  that  cor 
data  for  previous  years. 

Daily  discharge^  in  second-feet ^  of  Mtiskegon  River  at  Nevaygo,  Mich.,  for  190(1 


Day. 


Jan. 


Fob.     Mar.  ■  Apr.     May.  '  June.    July.     Aug.     Sept.     Oct.     Nov. 


1. 
2. 
A. 
4. 
5. 

fi. 
7. 
8. 
9. 
10. 

U. 
12. 


1,970 
2,172 
2. 154 
2.115 
1,872 

1.899 
2.049 
1.971 
1.793 
1,795 

2.017 
1,981 

13 1  2.202 

14 1  1.953 

15 1  2.323 

I 

IC 3.WV2 

17 2,584 

18 2.79;i 

19 2.«i2 

20 urn 


21. 
22. 
Xi. 
24. 
25. 


I 


2,237 
1,748 
2,128 
2.273 
2.314 

2.172 
2.139 
2,019 
2,041 
1,681 

1.576 
1.767 
2,202 
1.650 
1.450 

2.145 

l.«9t) 
1.927 
1.8.59 
2..T08 

2.  ,')77 
1.317 
1.294 

i,;wi 

l.r».'V2 


1,389 
1,309 
1.190 
1,302 
648 

777 

851 

777 

1,124 

1,567 

1,552 
1,605 
1.529 
1,?77 
1,049 

1,606 
2,017 

no9 

1.528 
907 

l,94<i 
1.931 
1 .  627 
1.498 
1,.')25 


2<i 1,482  1.3.-J9 

27 2.014     1.413  1,208 

28 2.218         929  2.427 

29 2.-22<i    2.374 

30 '  2.m.i    2.551 

31 2,24:i    2,722 


2,244 
2,246 
2.165 
2.098 
2,917 

2.133 
2,051 
2.117 
3,240 
3,549 

2,016 
1.788 
1,912 
1.836 
2.360 

2.413 
2.  .349 
2,268 
2.080 
1.201 

1.284 
1.145 
1,079 
1,048 
912 

1,145 
1.248 
1.228 
907 
1,149 


977 
1,065 
1,607 
1.784 

1.502 
1,555 
1,624 
1.453 
1,472 

1,050 

977 

1.015 

1,634 

1,027 
1.082 
l.:«8 

i,i;io 

1,083 

1,115 
1.090 
958 
1,136 
1,255 

1.260 
1.387 
1.484 
1.22:j 
1.422 


1,050 
1,148 
1,233 
1.143 
1,204 

1.191 
1,142 
1.188 
1,212 
1,066 

1,067 
949 
1,208 
1.020 
1.066 

1.270 
1.14:i 
1,111 
947 
1.178 

1.170 
1.082 
1,147 
1.227 
1.082 

i.om 

1.075 
1.098 
1,002 

i,o;w 


1,082 
1.059 
1,103 
1.188 
1,103 

1.100 
1.074 
1,098 
984 
1.114 

1,050 
958 

1,162 
954 

1,122 

1,061 
1,027  ; 
1.150 
1,187  ' 
1,181  , 

1.102 
989 

l,0(i2 
829 

1.014 

1.064 
1,167 
l.CXiO 
1.104 
1.082 


881 

1.073 

884 

910 

814  I 

926 
927 
945 

1.043 
1,461 


i  1.127    1  1.159 


o4v 
946 
878 
891 
910 

1,010 
833 
860 
926 
830 

963 
89t> 

838 
901 
846 

854 
842 
881 
812 
780 
92ti 


894 
926 
878 
840 
857 

937 
852 
913 
868 
830 

789 
982 
876 
734 

004 

990 
92ii 
990 
878 
782 

1.365 
1.209 
1..322 
1.207 

1,144 
1.015 
1.081 
1.191 

1.728 


1.408 
1.113 

971 
1.137 

0A4 

1.038 
1,068 
1.344 
1,319 
1.189 

1.158 
1.158 
1.225 
1,249 
1,105 

1.130 
l.(Hi7 
1.258 
1.2:« 
1.196 

1.-286 
1.2SI 
l.isti 
1,1<V4 
1,313 

1 ,  37il 
1.34.1 
1 .  t.8<» 
l.M^ 
1 ,  Unt 
1.418 


I 


1.387 
1.418 
1.469 
1.243 
1.412 

1.226 
1.257 
1.289 
1.223 
1.2G2 

1.179 
1.169 
1.181 
1,101 
1.208 

1.2D4 
1.2-«.i 
1,.C0 
2.2117 

2, 2.y» 

2.151 

2.  .>7U 
3.0ii 
2.01.=) 

3.  li». 
4.070 
3.Si)l 

3.010 


Note.    Iri»  conditions  January  21  to  '2*\. 


MontJdij  diavJumjc  nf  Muskexjon  Hirer  at  Ncwa\i(jo,  Mich.,  for  luor,, 

[drainage  an'u.  2..3o()  square  iniU'S.] 

Disi-luirire  in  si-coinl-fort.         ,  Kun-.»il. 


Month. 


Maximum.    Minimum.      Mean.      '"^■[V.,^''^   '^^ 


i>q.  mik* 


m 


.Tanuary  (25  days  • . . . 

Fobniary 

March. ." 

.\pril 

May 

June 

July 

.\upust 

Septcmhor 

October 

Novemhrr 

Dccemb<«r  (29  davsj . . 


3.0<K) 

2.  TiOO 
1. 720 

3.  .ViO 
I.7S0 
1.270 
1.190 
1.400 
1.7;«> 
1.S40 
4. 1)70 
.H.  42<t 


1.790 
929 

907 
9.=i8 
947 

82*.) 
780 
734 
<»71 
1.100 
l.llX) 


2.220 
1.850 
1.480 
1.870 
1.2.'i0 
1.120 
1.080 
914 
997 
1.250 
1.960 
1.920 


0  945 
.7S7 
.^v;^0 
.796 
.  -»:<2 
.477 
.4ti0 
.389 
424 
.  .YC 
.S:H 
.817 


LAKE   MICHIGAN  DRAINAGE. 
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MANISTEE  RIVER  BA8IK. 


DESCRIPTION    OF   BASIN. 


tee  River  is  the  northernmost  of  the  ^oup  of  throe  larp:e 
aining  the  western  part  of  the  southern  peninsuhi  of  ^^ichiJ^an. 
ts  source  in  southeastern  Antrim  County,  flows  in  a  general 
sterly  direction,  and  enters  Lake  Michi^ijan  at  the  city  of 
?,  an  important  lumber  center.  The  harbor  at  tlu*  mouth  of 
•  is  excellent.  The  fall  is  gradual  and  no  important  utiHzation 
rater  power  has  been  made,  the  principal  use  of  the  stream 
r  rafting  logs. 

MANISTEE    RIVER    NEAR    SHERMAN,  MICH. 

station  was  established  July  10,  1003,  at  Nortli  l^ridgo,  near 
1.  The  conditions  at  this  station  and  i\w  Ix^nch  marks  are 
d  in  Water-Supply  Paper  No.  170,  page  34,  where  are  given 
?reiKtes  to  publicaticms  that  contain  data  for  previous  years, 
asurement  was  made  June  30,  190(),  by  Ilorton  and  Covert, 
}  following  results: 

68  left;  an»a,  409  Kquare  f(M?t;  gage  heiglit,  2.'M}  feet;  di.'^cliargr'.  9<SH  sim'oikI- 


lly  gage  height,  in  feel,  of  Manistee  River  near  Sherman,  M  irk.,  for  lUOfl. 


-   — 

Jim. 

2.88 
2.58 
2  28 
2  35 
2.42 

2  45 
2.42 
2.32 
2  45 
4.U() 

5  (K) 
4.  lis 
4.(X) 
3.50 
3.15 

3.02 
3.00 
3.05 
3.40 
3.35 

2.80 
2.fjO 
2.95 
3.45 
3.70 

3.58 

3.;« 

3. 15 

... 

Mar. 

3.02 
2.92 
2.80 
2.80 
2.72 

2.70 
2.70 
2.68 
2.()8 
2.70 

2.  70 
2.tVH 
2.58 
2.50 
2.45 

2.45 
2.38 
2.  28 

2.:«) 

2.35 

2.32 
2.25 
2.18 
2.08 
2.  IS 

2.  40 

2.  7S 

3.  12 
3.18 
3.25 
3.  45 

Apr. 

3.55 
3.80 
4.02 
4. 35 
4.58 

4.(»< 
4.02 
4  m 
4  <i5 

4  85 

5  05 
5.  15 
5.  05 
5. 00 
4  U2 

4.i<0 
4.SS 
4.  »iS 
4. 35 
4.15 

4.10 
4  10 
4  12 
4  OS 
3.  '.W 

3.  75 
3.  <i5 
3.  45 
3.40 
3. 32 



.May. 

3.30 
3.  50 
3.  tiO 
3  SO 
3.  OS 

3.78 
3.  5.-) 
3.  n) 
3.  40 
3. 32 

3.  22 
3.  IH 
3.  IS 
3.  22 
;i.  25 

3.  -22 
3.12 
3,  OS 
3.  OS 
3.  10 

2.  <»5 
2.  SI 
2  72 
2  70 
2.  70 

2  70 
2  72 
2.  SO 
2.  SO 
2  So 
2.  «^') 

Jiini'. 

2.05 
2  (V)  1 
2.  ♦i2 
2.  <iO  1 
2.  02 

2.«i5 

2.  72  1 
2.  72  ! 
2.  r,s 

2.  .">S  1 

2.  -i)  ' 
2  42 
2  32 
2  :{() 
2  30 

2  ;;o 

2  35 
2.  40 
2  40 
2.  40 

2  45 

2  m  1 

2  .V) 
2  .'.0 
2.  .V) 

2.  40 
2  40 
2  40 
2  40 

July. 

1 
2.  75 
2.  SO  1 
2  «k') 
2.45  1 
2.40 

2.  40 
2. 35  1 
2.  .30 
2.:m>  , 
2.  ;io 

2.;jo 

2.  .30 
2,  30 

2  :>o 

2.  45 

2.  SO 
2. 1»5 

3.  00 
3.00 
2.  K.-) 

2  :u) 
2.  35 
'2  M) 
2.  .'{0 
2.  25 

2.  22 
•I  32 
2. 35  i 
2.35 
2. 35  1 
2.  .30 

Aujx. 

2.2S 
2.  2S 
2  35 
2.  -M) 
2.20 

2.  12 
2.  10 
2.  10 
2.  12 
2.  12 

2  10 
2  10 
2  02 
2(10 
2.00 

2  <K) 
l.'JH 

1 .  !*2 

2.  05 
2.  is 

2  15 
2  10 
2  10 
2  1(1 
2.  10 

2  10 
2.  10 
2.  10 
2.  10 
2. 10 
2. 00 

i.irj  ' 

1.  OS 

2.  12  1 
2.15 
2.  10  1 

2.  OS  1 
2.  05 
2.  (HI  1 
2.00 
l.OS 

1 .  «»5 
l.i»2 
1 .  \)2 
1 .  •»5  ' 
2  »H)  1 

2  (H)  ' 
1   «»S 
1.U5  1 

1 .  '.»5 
l.lHi  1 

l.<»2  i 
1   «.«) 

l.'.Kt 
l.««0 
l.«.«» 

l.<.*0 
1.1M)  1 
MX) 

2.  20 

2.20  ' 

1 

1 

Oct. 

2.  IS  ! 
2.  15 
2.  10  ' 
2.  {Y2 

l.'.»5 

1 

1.95 
1.115  1 
2  (M) 
2.  02 

2.  10  , 
2.  OS 
2.  05 
2  05 
2.05 

1 
2.  f)5 
2.05  1 
2.05 
2.  10  , 
2   10  1 

2.  OS  , 
2   10 
2  10 
2   10  1 
2  10 

2  12 
2  15 
2  15 
2  10 

2   y\H 

2.00  1 

Nov. 

2.  00 
2.00 
2.00 
2.  (K) 
2.  00 

2.  00 
2.  00 
2  oil 
2  00 
2  05 

2.00 
2  («» 
2  00 
2  Of! 
2,  OS 

2   10 
2.  10 
2.  IH 
2  22 
2.  ."l.-) 

2  5,-. 
2.  75 

2.  H5 

3.  OS 
3.  22 

3.  (is 
3.  75 
3.  7S 

3.  t^.'i 
3. 32 

1 

3.  (K) 

1 

2.72 

1 

2.70 
2.  (i.'i 

2  «iO 

2.  (iO 
2  .52 

2.  4S 

2  42 

2.  .52 
2.  ■^■^ 

"•■"*■ 

2.  4S 
2.  10 

2.  3S 

2.  35 
2.  35 

V.'.'.'j 

W'.'.'j 

i 

1 

2.»>5" 

3.35 
4.15 

4.2S 
4.()5 
4.78 

4  45 
4  <X) 
3.42 
3  12 
3.02 
2.98 

2.  42 
2.  .30 

2. :«) 
2.  M) 
2.  .30 
2.  30 
2.  M) 

2  .30 
2  .30 
2  •M\ 
2.  25 
2. -22 
2. 32 

n  February  1  a  jam  of  lop.s  scvoral  inilo.s  holow  tho  station   stopped  thn  How  of  slusn  ice, 
ed  up  several  mlle.s  above  the  gatro  iiu<\  frozo;  this  lei^  wenl  out  V>^^Tvwvtv  Vi . 
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SUBFACE   WATEB   SUPPLY,  1906. 


LAKE  HURON  DRAINAGE. 


GKNERAIi  FEATURES. 


The  area  tributary  to  I^ake  Huron  in  the  United  States  com] 
the  eastern  part  of  the  southern  peninsula  of  Michigan.  Sou 
Saginaw  Bay  the  Lake  Huron  slope  is  very  narrow  and  the  b 
and  runnels  by  which  it  is  drained  are  only  a  few  miles  in  le; 
The  so-called  Thumb  of  the  Mitten  is  drained  chieflv  bv  three  s 
northward-flowing  streams  known  as  Willow,  Pinnepog,  and  Pi 
rivers,  which  lie  in  a  flat,  marshy  region.  The  Saginaw  River  sy 
is  tributary  to  the  bay  at  its  head,  while  northward  from  the  ba 
Rifle,  Au  Sable,  and  Thunder  Bay  rivers,  streams  having  conside 
fall,  excellent  ground  storage,  and  well-sustained  flow.  Chebo 
River  also  belongs  in  the  Lake  Huron  drainage. 

AU  SABIiE  RIVEll  BA8IN. 

DESCRIPTION    OF    BASIN. 

Au  Sable  River  rises  in  southern  Otsego  County  and  follows  a  t 
ous  course  in  a  general  southeasterly  direction  to  its  outlet  in 
Huron  at  Oscoda,  Mich.  Numerous  small  lakes,  wot  sand  a 
and  undrained  hollows  occur.  Rock  outcrops  are  very  rar 
stream  bed  being  usually  clay  or  sand.  The  tributaries  are  uniii 
tant,  nearly  all  the  rainfall  being  absorbed  by  the  porous  sand  t 
At  Bamfield,  about  40  miles  from  the  outlet,  following  the  rivei 
elevation  is  about  850  feet  above  sea  level,  and  from  this  point  t 
mouth  of  the  stream  excellent  sites  for  water-power  develop 
occur. 

AU    SABLE    BIVER    AT    BAMFIELD,  MICH. 

This  station  was  established  August  27,  1902.  It  is  located  a 
highway  bridge  at  Bamfield.  The  conditions  at  this  station  an( 
bench  marks  are  described  in  Water-Supply  Paper  No.  170,  pa«» 
where  are  given  also  references  to  publications  that  contain  dat 
previous  years. 

l)aily  gage  lieight,  iv  fed,  of  Ail  Sable  River  at  BajnjlM,  Mich.,  for  lUfn]. 


])av. 

• 

1 

Jan. 

1.0 
1.0 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

Voh. 

\A\ 
l.G 
1.4 
1.4 
1.4 

2.5 
2.2 
2.»> 
3.0 
2.4 

Mar. 

l.H 
1.7 
1.7 
1.7 
1.0 

i.r> 

l.r. 
l..") 
1.5 

2 

3 

4 

5. 

fi 

/ 

K 

y 

W 

1.5 

Mar.      Apr.  I  May.    .Iiino.    July 


2.5 

2.7 

2.95 

3.25 

3.0 

3. 05 
2.9 
3.0 
3.1 

:\.5 


2.0 
2.0 
2.0 
2.0 
2.0 

2.1 
2.0 
2.0 
2.1 


1.8 
1.8 
1.8 
1.9 
1.8 


,8 
.8 
.8 
.8 


2.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 


\.V>. 


.u 


A  UK. 


1.5 

1.2 

1.1 

1.05 

1.05 

1.05 

1.05 

1.5 

1.5 

\.5» 


Sept. 

Oct. 

Nov. 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.1 

1.2 

1.1 

1.1 

I. a 

•1.1 

1.1 

1.2 

1.1 

12 

13 

1.1 

1.2 

1.2 

1.1 

1.2 

1.3 

1.1 

1.1 

1.3 

l.O 

1.1 

1.3 

LAKE  HUBON   DBAINAOE. 
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^ge  height,  in  feet,  of  Au  Sable  River  at  Bamfield,  Mich.,  for  1906 — rontinued. 


[>ay. 

Jan. 

0.9 
0.9 
0.9 
0.9 
1.0 

1.1 
1.1 
1.1 
1.0 
1.1 

1.3 

1.4 

2.4 

2.75 

2.2 

2.3 

2.0 

1.55 

1.6 

1.6 

1.6 

Fob. 

Mar. 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.2 
1.1 
1.1 
1.2 

1.2 
1.2 
1.2 
1.2 
1.4 

1.5 
1.8 
1.9 
1.7 
2.0 
2.5 

Apr. 

3.9 

3.45 

3.45 

3.65 

3.65 

3.45 

3.0 

3.05 

2.5 

2.5 

2.7 

2.7 

2.65 

2.55 

2.45 

2.45 
2.0 
2.0 
2.2 

May. 

Juno. 

1.8 
1.8 
1.7 
1.5 
1.5 

1.5 
2.3 
2.3 
2.1 
2.1 

2.0 
1.9 
1.9 
1.9 
1.95 

2.0 
2.0 
2.2 
2.0 
2.0 

July. 

1 
1.9 
1.4 
1.4 
1.4  1 
1.9, 

1.9  1 
1.9  ' 

2.0  1 
1.5 
1.5 

1.5 

\i\ 

1.2  ' 

1.1  1 
1.1  ' 
1.4 
1.5 
2.2 
1.5 

Aug. 

1.5 
1.4 
1.4 
1.3 

1.3 

1.1 
1.1 
1.1 
1.1 
1.1 

1.3 
1.3 
1.2 
1.1 
1.2 

1.2 
1.4 
1.2 
1.1 
1.1 
1.1 

Sopt. 

1.0 
1.0 
1.0 

1.1 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

l.l 

1.2 

Oct. 

1.1 
1.1 
1.1 

1.1 
1.1 

1.1 

1.2 
1.4 
1.5 
1.4 

1.3 
1.3 
1.3 
1.2 
1.3 

1.2 
1.2 
1.1 
1.2 
1.0 
1.0 

Nov. 

1.2 
1.3 
1.2 
1.3 
1.3 

1.35 

1.55 

1.85 

2.5 

2.7 

2.75 

2.8 

2.7 

2.] 

2.6 

2.0 

2.55 

2.65 

2.05 

2.8 

Dc-c. 

2.4 
2.4 
2.4 
2.4 
2.3 

2.2 
2.0 
2.2 
2.6 
2.7 

2.7 
2.8 
2.8 
2.8 
3.0 

2.8 
2.0 
1.9 

....... 

2.0 

1.95 

2.05 

2.0 

2.0 

2.0 
2.1 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
2.0 

1.9 
1.9 
1.9 
1.9 
1.9 
19 

3.1 

3.0 

2.9 

2.8 

2.8 

2.8 

2.8 
2.6 

2.5 

2.0 

3.0 

3.5 

4.1 

4.35 

5.0 

5.0 

5.0 

4.8 

4.2 

4.1 

2.H5 

Rating  table  for  Ah  Sable  River  at  Bamfieh,  Mich.,  for  JU06. 


Gage 
height. 

Feet. 

1     Dis- 

1 height. 

Dis-     ' 

Gage 
height. 

Feet. 

Dis- 

Gage 

Dis- 

charge, i 

1 

charge.  ' 

charge. 
Sec.'ft. 

height. 
Feet. 

charge. 

1 

See.-ft. 

Feet. 

8ec.-ft. 

Sec.-ft. 

0.90 

;      1.050 

1.70 

1.460 

2.50 

1,960 

3.60 

I      2.810 

1.00 

'      1,100 

1.80 

1.520 

2.60 

2.040 

1        3.80 

2,970 

1.10 

1.140 

1.90 

1,570 

2.70 

2.110 

4.00 

1      .3. 1.30 

1.20 

1,200 

2.00 

1,630 

2.80 

2.190 

4.20 

.3.300 

1.30 

1.240 

2.10 

1,700 

2.90 

2,2(0 

4.40 

.3.480 

1.40 

1      1.300 

2.20 

1,760 

3.00 

2,  .340 

4.00' 

.3.(i50 

1.50 

^      1,340 

2.30 

i,sao 

3.20 

2.490 

4.80 

3.840 

i.m 

1,400 

1 

2.40 

1,900 

1 

3.40 

2.r,50 

ry.oo 

4.020 

TK. — The  above  table  is  applicable  only  for  opon-channpl  conditions.    It  is  based  on  discharge 
urements  made  during  1902-1905,  and  is  well  deflned  l^elow  gage  height  3.5  feet. 


Monthly  discharge  of  Au  Sable  River  at  Bav\fuid,  Mirh..for  J 'JOG. 

[Drainage  urcii.  1.420  squan'  milc.«^.l 


Month. 


Discharge  in  »econd-fe<*t. 
Maximmn.    Minimum.      Me»«n 


lary i 

S"^:::: :;:-: i 

!::v::;;:::::::::::::::::::::;::::;:::::::i 

1 

wt 

onber I 

her I 

tmber 

tnber I 

The  year 


2,  l.W  ' 

2,  ,340  , 

1.900  ' 

■A.om  ' 

1,700  I 

i.s:«) 

1.700  I 

1.340  , 

1.200  ' 
1..340 

2. 190 ; 

4.020 
4.020 


1.050  I 

1.300  I 

1.140  ' 

l.-'iTO  ' 

l..'»70  I 

1.340  ' 

1.140  I 

1.120  , 

1.100  I 

1.100  I 

1.140  j 

l.^MJO  I 

1.0,50 


Kun-olT. 

Sec.-ft.  p<'r    D«'pth  in 
sq.  mile.        inches. 


1.270 
1.8.'j0 

1 .  .I'jO 
2.2S0 
l.<)10 
l.oTO 
1.320 
1.210 
1.120 
1,1S0 
l.TiK) 

2,  M>0 

1.5S0 


0.H;J4 
1.30 
.9.'il 
1.01 
1.13 
l.ll 
.930 
.Hn2 
.789 
.831 
1.11 
1.H7 

1.11 


1.03 
l.a') 
1.10 
1.8,) 

i.;« 

1.24 

1.07 

.98 

.HS 

.IH) 

1.24 

2.10 

15.11 


TE. — Values  are  rated  as  excellent  except  in  February,  the  figures  for  which  are  probably  consid- 
y  in  excess  of  the  true  flow  on  acvount  of  ice  conditions. 
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SUBPACE  WATEE  SUPPLY,  1906. 


RIFIiE  RIVER  BASIN". 


DESCRIPTION   OF   BASIN. 


Rifle  River  rises  in  the  vicinity  of  Rose  City,  in  northern  Ogei 
County,  flows  southward  and  southeastward,  and  empties  into  S 
naw  Bay  about  5  miles  below  Omer,  Arenac  County.  Its  bi 
covering  about  385  square  miles,  is  long  and  narrow^  having  a  w 
of  about  3  miles  at  the  mouth  of  the  stream.  The  basin  cont 
numerous  small  glacial  lakes,  but  there  is  no  controlled  storage  ai 
very  small  percentage  of  natural  water  surface.  Ramifying  tr 
taries  at  the  headwaters  give  the  stream  a  relatively  large  volum 
the  entrance  of  West  Branch,  in  T.  21  N.,  R.  3  E.  The  region  is ' 
and  the  stream  is  undeveloped,  but  it  is  being  exploited  with  a  ^ 
to  the  transmission  of  electric  power  to  Saginaw  and  Bay  City. 

RIFLE   RIVER    NEAR   STERLIN&,  MICH. 

This  station  was  established  November  14,   1905.     It  is  loci 
near  Sterling,  at  Meeker's  bridge,  in  sec.  5,  T.  19  N.,  R.  5  E.,  an 
about  4  miles  upstream  from  Omer,  where  a  gaging  station  was 
merly  maintained.     The  conditions  at  this  station  and  the  be 
marks  are  described  in  Water-Supply  Paper  No.  170,  page  40. 

A  measurement  was  made  June  18,  1906,  by  Horton  and  Cot 
with  the  following  results: 

Width,  51  f<'ot;  area,  140  acjuaro  feet;  gage  hoight,  1.70  fevt;  discharigii,  2tJ2  sn 
feet. 

Daily  fjage  height,  in/eety  of  Rifle  River  near  Sterling,  Mi4:h.,for  1906. 


Day 


Jan. 


F.']>.     Mar. 


i         I 

Apr.  ;  May.    June.  '  July 


Anp. 


Sept.      Oct.   .  Nov.  j 


1 '  2.-10 

2 2. 28 

3 2.40 

4 2.  (Wi 

5 1  2.:*\ 

() I  2.40 

7 ,  2.50 

8 1  2.50 

9 2.<iO 

10 i  2.80 

11 1  2.72 

12 2.  75 

1.** I  2.58 

14 2.74 

15 1  2.72 

IG .T  W 

17 .3.10 

IS 2.  w; 

19 ;j.oi 

20 2. 95 

21 .'{.50 

22 .'i.25 

2,'} «i.  20 

24 1  5.20 

25 1  4.G0 


3. 35 
2.85 
3. 05 
3.70 
3.82 

4. 05 
3.  Cwt 

3.  m 

3.5K 

3. :« 

3.22 
3.  31 
3.  4.H 
3.:<5 
3. 34 

3. :« 
3.  42 
3.  50 
3.  55 

3.  <iO 

4.  Ti) 
4.54 

4.  48 

5. :« 


5.10 
4.70 
4.71 
5.11 
4.95 

4.72 
4.  r>5 
4.48 
4.05 
4.70 

4.55 
4.40 
4.21 
4.05 
3.78 

3. 88 
3.45 
3.  52 
3.  r>.5 
3.  r»5 

.3.  4(» 
3.45 
3.  50 
3.45 
3. 34 


I 


5.50 
5.38 
5.48 
5.05 
5.40 

4.(W 

4.  43 
4.30 

5.  25 
0.  12 


Ti.  ♦>5 
4.1*9 
4.  50 
.-).  10 
0.  r»5 

• 

a  20 

4.  <i,'i 
4.18 
3.85 
3.  50 

3.  18 
3.03 
.3. 20 
3.  a3 
2.a3 


2.38 

2. 32 

2.29 
o  •» 

2.11 

2.08 
2.04 
2.00 
2. 2ti 
2.25 

2.20 

2.  .35 

3.  35 
3.  2.'> 
2.84 

2.  (i5 
3.10 

3.  12 
2.72 
2.40 

2.  :X) 
2.14 
2. 09 
2. 01 
1.94 


1.87 
1.  82  ' 
1.78  I 
1.78  I 

2.00  I 

1.94  j 
2.02  I 
2.28  I 

1.95  I 

2.32  I 
1.71  ' 
l.rx)  . 
i.Ji.')  I 
i.do  < 

1.02 
1.72 
1.72 
1.72 
l.»i9 

1.70 
1.72 
1.70 

1.01  I 
1.54  I 


2.80 
2.52 
2.2*1 
2.10 
2.00 

1.70 
1.70 
1.61 
1.00 
1.62 

1.57 

1.58 
1.5:J 
1.42 
1.42 

1.80 
1.70 
1.5i> 
1.55 
1.50 

HiO 
1.  .V) 
1.  51 
1.48 
1.39 


1.39 
1.38 
1.36 
1.30 
1.28 

1.28 
1.40 
1.41 
1.38 
1.3ti 

1.31 
1.29 
1.26 
1.24 
1.22 

1.25 
1.22 
1.21 

i.a. 

1.45 


1. 70  i 

1.65 
l.8(i  ! 
2. 15 
1.70  I 


1.38 
1.38 
1.48 
1.42 
1.40 

1. 36* 

1.28 

1.32 

1.25 

1.24 


1.  .33 
1.31 
1.24  I 
1.23 

1.31  I 

1.45 

1.4&) 

1.47 

1.32 


1.80 
1.72 
1.52 
1.47 
1.48 

1.45 
1.51 
1.50 
1.55 
1.51 


i.;« 

1.40 
1.40  ; 
1.75 

1.70  I 

l.t»4 

1.54 

1.05 

2.01 


1.S5 
1.77 
1.70 
l.Oti 
1.70 

1. 79 
l.«i4 
1.04 
1.54 
l.Ul 


1.26 

1.44 

1.70 

1.23 

1.4ji 

1.5S 

1.32  i 

1.40 

1.50 

l.A. 

1.40 

1.51 

1.24 

i.:a 

1.58 

1.50 
l.M 
2  01 
2.  ."*. 
2. 20 

2.  IS 
3.75 
3.t»5 
3.00 
2.55 


LAKE   HURON    DRAINAGE. 
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^y  9ogc  height,  xnfeet,  of  Ride  Rxrer  near  Sterling ^  Mich. y  for  lUnr,—i\m\iinn^\. 


1 

1 

Jan. 

4..'e 
4.12 
4.08 
3.78 
.168 
.3.58 

Feb. 

Mar. 

3.90 
5.93 

&84 
(L40 
5  79 
7.x 

Apr. 

2.74 
2.53 
2.44 

2.ti2 
•2.52 

May. 

2.08 
2.  IS 
2.15 
1.9fi 
1.91 
1.90 

June.  1 

1.  5ti  ' 
2.15 

2.  75  ' 
2. 50 



July. 

1 
1.30 
1.37  1 
1.50 
1.52 
1.  .V  ' 
1.51 

Aug. 

1.78 
2.04 
l.HO  , 
l.ti4  ' 
1.4S 
1.41 

S<-i)t. 

1.27 
1.32  1 
1.27 
l.'iO 
2.  :4) 

Oft. 

2. 05 
2. 22 
2^40 
2.  Jl* 
2.  15 
2. 00 

Nov. 

3.48 

4.14 
a  55 
3.10 

Dw. 

&65 
5.90 
5.44 



•2.42 

2.47 

2.  3f) 

•2.41 

2.45 
4.08 

TK. — The  following  ico  conditions  provailcd  during  UiCXi:  Januarv  15.  iii'  nlong  both  .shon\s,  opi-n 
oelinnnidstreamAlioyeand  below  gag(>;  Januur>'31.  lev  along  iKith  shores  from  4  to  10  inches  thick, 
del  open;  February  15,  river  frozen  at  gage,  oix-n  above  an<i  Ix'low,  if<«  12  inchos  thick;  February 
v«T  frozen  at  gage,  open  a)>ove  and  below,  ice  10  inches  thick;  March  15.  riv»>r  frozen  at  gage,  Hmnll 
open  above  and  Dclow  the  section,  ice  12  inches  thick;  March  31,  ici>  all  gone. 

8AG1NAW   mVKU    liASlN. 

DESCRIPTION   OF   BASIN. 

Three  streams — Tittabawassee,  Shiawassee,  and  Cass  rivers — 
ite  near  Saginaw  to  form  Saginaw  Kiver,  the  coiiihiiied  catdunent 
jas  receiving  the  drainage  from  a  crescent -shaped  rejrion  of  about 
00  square  miles  surrounding  Saginaw  Bay. 

Fittabawassee  River,  the  northernmost  of  the  three,  drains  a  rela- 
ely  flat  region.  From  railroad  profiles  il  is  estimated  that  the  fall 
the  stream  from  Highwood  to  its  mouth,  a  distance  of  about  50 
Jes  along  the  river,  is  140  feet. 

TITTABAWASSEE    RIVER    AT   FREEr.ANI),.  MICH. 

This  station  was  established  August  22,  190.'^,  discontinued  Aufj:ust 
1906,  and  reestablished  October  28,   190G.     It  is  located  at   the 

"eeland  highway  bridge,  10  mile^i  northwest  of  Saginaw,  in  sec.  21, 
13  N.,  R.  3  E.,  one-half  mile  from  Freeland.     The  conditioiLs  at 

is  station  and  the  bench  marks  are  described   in  Watcr-Supply 

iper  No.  170,  page  42,  where  are  given  also  references  to  i)ublica- 

)iis  that  contain  data  for  previous  years. 

Discharge  me(i8urements  of  Titlabaicahttcr  Jin (r  <!l  Frcrland.  Mich..  In  /.W/;. 


Date. 


Ilydrographcr. 


«■■"'■■,  ^i:^;'  1,;^^;.  "-••-^■•- 


•Til  21 

Del9 

D.  L.  Mott 

Covert  and  Horton 

Ffft.    1 
L'.'IS 

i'i;i  1 

•J.O."^) 

Fot.     1 

■2.  OS 

1 

"■t 

704 


Daily  gage  height^  infect^  of  Tittahannsstr  liiicr  of  Frrrlaml.  Mich.,  for  I'.kh]. 


Day. 


Jan. 


Feb.      Mmf.      Apr.      May.  i  .Iiiiic.    July.      .\ii^'.      Oii.      N«>\.      l)e< 


a62 
a  62 
a58 
a62 
a40 


7. 98 
7.38 
ati8 
6.05 


13-22 
12.32 
11.50 
11.85 


5. 95  I  12.  45 


S.  .')S 
7.  NO 
7.4.') 
7. 10 
7.  r^i 


:i  ilO 
:t  .')2 
.1  r.2 

.1  4.'. 

:i2S 


:i  IS 

2.!0 
2.72 
2.  M 

2.m 


2.  .iS 

1.74    .. 

2.  (K) 

1.7S    .. 

1.  (W 

2.00    .. 



l.W 

LS-S 

:t0 

2.  K 

2. 7r. 

2.6 
2.6 


(i,  5 
«•..  25 

ao 

5.9 
5. 15 
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SURFACE   WATEB   SUPPLY,  1906. 


iJaily  gage  height^  in  feet ,  of  TiUabaicatsee  River  at  Freeland,  Mich.,  in  /,906— Cont'd. 


Day. 

Jan. 

Feb. 

Mar. 

12  20 
11.68 
1L22 
ILOO 
ia95 

ia52 

iao5 
a38 
a92 
a62 

a22 

7.92 
7.62 
7.42 
7.30 

7.45 
7.12 
&72 
6.38 
&62 

7.30 
ia65 
ia48 
12  20 

ago 
a  18 

Apr. 

May. 

June. 

252 
252 
262 
275 
288 

2  75 
248 
228 
218 
206 

200 
2  00 
200 
1.75 
200 

200 
200 
200 
205 
200 

200 
208 
212 
218 
210 

July. 

Aug. 

Oct.     Nov. 

Dee. 
IS 

kt 
i.% 

fiLl 

6 

a42 
a32 
a29 
a25 

a22 

a  19 
a  15 
.  a  12 
a  10 
ai6 

a40 
a92 

4.58 
4.06 
4.22 

5.70 

iao6 
laTO 

14.62 
14.20 

ia65 

iai8 

12  30 

ia98 
aoo 

&82 

&.82 
6.78 
5.65 
5.60 
5l48 

5.18 
4.92 
4.60 
4.48 
4.40 

4.22 
4.00 
4.06 
4.18 
4.30 

&40 
&90 
a95 

ia20 

11.05 

14.90 
14.96 

laoo 

7.48 

&oe 

&52 
7.55 

ia43 

laoo 
a70 

&85 

a  75 
ia5o 

11.30 

laoo 
a42 

7.30 
6.18 

5.62 
5.28 
5.02 
4.88 
4.65 

4.40 
4.32 
a85 
a  82 

a72 

ai2 
aoo 

288 

a3o 
a22 

a35 
a48 
aso 

5.20 

aco 
ai5 

4.65 
4.32 

aso 
a  10 

285 
270 
ZiJO 
278 
296 

a38 
a65 
a88 
4.05 
a82 

a45 

L90 
L95 

255 

7 

'    25 

8 

1.82 
1.72 
1.68 

L72 
1.62 
1.50 
1.55 

245 

9 

10 

= 24 

i ;    23 

11 

12 

2.2 

! 0  0 

13 

2  15 

14 

21 

7.J 

15 

1.68 
1.75 

! 21 

7.a 

16 

1 

20 

7.1 

17 

1-82. 
1.92 
1.78 
1.68 

20 

7.9 

18 

22 

7.1 

19 

20 

:: :.:....  as 

405 

6l4 

21 

1.70 
1.65 
1.62 

5.3 

ift 

22 

: as 

45 

23 

t     ....      7.1 

41 

24 

1.58 
L50 

L51 
1.50 

fi.45 

19 

25 

S.2 

19 

26 

5.85 

If 

27 

.     .                       6-9 

aft 

28 

29 

30 

1.58 
1.75 
1.74 
1.70 

26       7.0 
ao      &95 

a  2     a9 
ac  

1% 

31 

&• 

Note.— Ice  conditions  probably  affected  the  flow  to  some  extent  from  January  21  to  March  29.  Tki 
high  stages  during  this  period  were  caused  by  ice  Jams.    The  ice  passed  out  at  noon,  March  29. 


lAKE  ERIE  DRAINAGE. 


GENKRAL.  PTEATURKS. 


That  portion  of  the  Lake  Erie  drainage  basin  that  lies  within  the 
United  States,  exclusive  of  Lakes  Superior,  Micliigan,  and  Huron, 
covers  the  northern  third  of  Ohio,  a  small  comer  of  northeastern  Indi- 
ana, and  a  similar  area  in  southeastern  Michigan.  South  of  the  lake 
the  drainage  area  is  narrow,  the  divide  lying  in  places  scarcely  50  niilos 
back  from  the  lake  shore.  To  the  west  the  width  of  the  area  is  greater, 
and  the  Maumee,  which  enters  the  lake  near  Toledo,  is  the  largest 
stream  of  northern  Ohio.  The  average  altitude  of  the  watershed 
above  Lake  Erie  is  500  feet,  but  the  head  of  the  Maumee  at  Fort 
Wayne,  Ind.,  is  only  170  feet  above  the  lake.  The  surface  is  level  or 
gently  rolling. 

The  principal  streams  are  Huron  and  Raisin  rivers,  which  enter  the 
lake  from  the  Michigan  comer,  and  Maumee,  Black,  and  Cuyahoga 
rivers,  which  enter  from  Ohio.  Of  these,  the  Maumee,  formed  by  the 
junction  of  St.  Marys  and  St.  Joseph  rivers  at  Fort  Wayne,  Ind., is 
the  most.important. 


LAKE   ERIE   DRAINAGE.  41 

HURON  RIVER  HASIX. 

DESCRIl*TION    or   BASIN. 

Huron  River  rises  near  the  central  part  of  Oakland  County,  Mich., 
ows  southwest  ward,  then  southeastward,  and  is  tributary  to  the 
est  end  of  Lake  Erie  near  the  mouth  of  Detroit  Kiver.  The  Huron 
jceives  the  drainage  from  an  irregulariy  shaped  basin  having  itsgroat- 
it  length  parallel  to  and  lying  at  a  distaiute  of  25  to  .'^0  miles  from 
^iroit  River.  This  basin  is  eoimeeted  with  Lake  Krie  by  a  long,  nar- 
»w  valley,  averaging  5  miles  in  width,  extending  from  a  point  near 
psilanti  southeastward  to  I^ake  Erie,  a  distance  of  2S  miles.  In  this 
^rtion  of  its  course  a  large  part  of  the  total  fall  of  the  river  occurs. 
he  conditions  are  thus  nearly  ideal  for  the  d(»velopmcnt  of  water 
ower,  in  that  nearly  the  entire  catchmcmt  area,  all  the  large  tribu- 
iries,  and  an  extensive  area  affording  lake  and  ground  storage  lie 
bove  the  head  of  this  narrow  vallev. 

The  northern  portion  of  the  main  catchment  area  is  rolling  and  its 
opography  is  complex.  The  stream  flows  through  a  series  of  lakes, 
nd  north  of  Dover  the  entire  basin  is  largely  composed  of  lakes  and 
urroimding  marshes.  In  the  vicinity  of  Ann  Arbor  the  topography 
^vevy  rolling.  The  stream  has  here  a  broad,  flat  valley,  bordered  by 
tbrupt  hills  ranging  in  height  from  100  to  200  feet.  Tlu*  channel  is 
ortuous  and  changeable.  Numerous  abandoned  sections  remain  as 
layous.     Tjarge  springs  issue  from  the  morainal  hills. 

Below  Ypsilanti  the  drainage  basin  is  flat,  the  soil,  comparatively 
leavy  and  impervious,  is  mostly  under  cultivation,  and  the  ground- 
water level  is  controlled  bv  numerous  drain  trenches. 

HURON    RIVER    AT    DKXTKK.    MICU. 

This  station  was  e^stablished  September  1,  1904.  It  is  located  just 
ibove  the  highway  bridge  in  th(»  village  of  Dexter.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Watcr-Supply  Paper 
No.  170,  page  44,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Daily  gatje  Jiright,  in/rft,  of  Ilumn  Hiar  at  Dcrtrr.  .\f  irh.,f(tr  lUoil. 
Day.  Jun.  l   Fol».      Mar.      .Vj)r.      May.     .liiTir.     .luly.     Au^r.     S«'j)t.      Oct.      Nov.     Dor. 


1.40 
1.40 

1.4:> 
1.  m 

1.4.5 

i.:b 

1.40 
L4D  , 

1.40! 

2.52 
2.42 
2.30 
2.  12 

loo 

1.92 
1.K2 
l.<i8 
1.58 
L48 

l.«iO 
1.  (iO 
2. 0.") 

2.1."! 

1.08 

1.00 
l.H.-) 
l.HO 
1.7S 
1.  /•) 

2.  OS 
2.  40 
2.  0(» 
1. 11'. 
1.  •¥) 

1.  '.10 

l.S.') 

1.  SO 

2.  10 
2.20 

1.  10 
1.  4.'. 
I.  42 
1.40 

1. ;{.') 

1.  .V) 
l..-)0 

1.  -i.') 

1.40 
1. .« 

1.42 
1.  :i2 
1.-22 
1.20 

1.  ir, 
1. 1"» 

\.'2h 
1..V2 
I.  7o 
1.80 

0.  (N) 
.1«0 
.'K) 
.'.«) 

l.(K» 

.a') 
.  '.I'. 
.  t*.') 
.  iC) 
.<i') 

1.2.-. 

1. 1:. 

I.  10 
1.  10 
l.OS 

l.OS 
I.  00 
1.00 
1.00 
1. 05 

0.  K,-. 

.  7.') 
.  7.') 
.70 
.70 

.70  ; 

0.  <iO 
.S.') 

.  Vt 

.  •».•) 
.  11'') 

1.(10 
1.00 

1.20 
1.  20 
1.  1.-) 
1.  !.■) 
1.  1.-. 

1.  1.') 
1.  l.'i 
1.  1.'. 
1.  12 

1. 10 : 

1.40 

1.  .V. 
1.  .r. 

i.:< 

1.  ii.-) 

l.W 

2.00 

l.W 

l.HK 

1.82 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  gage  Insight,  in  feet,  of  JIuron  Rivtr  at  Dexter,  Mich.  ^  for  7906 — Pontinued 


Day. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2^. 


23. 
27. 
28. 
29. 
30. 
31. 


Jan. 

'  Fob. 
l..'» 

Mar. 
L72 

Apr. 
2.18 

May. 
L30 

Jua*^. 
l.?2 

July. 

Aug. 
1.08 

8«*pt. 

1 

Oct.  ' 
1.00 

Nov. 

'    1.35 

a«i 

0.70 

1.10 

1.35 

1.35 

1.70  i 

2.10 

L30 

1.62 

.95 

1.00 

.70 

LOO 

L05 

L30 

1.35 

L70 

Z08 

1.30 

L52 

.95 

.95 

.70 

1.00 

1.05 

1.30 

I.a5 

1.65 

2.30 

1.80 

L42 

.95 

.90 

.ti5 

LOO 

l.W 

i.a'» 

l.:i5 

1.60 

2.60 

Z20 

1.35 

.92 

.90 

.05 

LOO  ; 

L05 

Hi5 

1.32 

1.55 

2.55 

1.90 

1.30 

.90 

.90 

.  t« 

.{I't  : 

Lai 

1.58 

1.30 

1.52 

2.48 

L70 

1.30 

.90 

.85 

.tV5 

.9S 

l.OK 

1.50 

1.28 

1.42 

2.32 

1. 52 

1.30 

.85 

.82 

.W 

.95 

LIO 

1.50 

1.20 

1.42 

2.22 

L50 

1.30 

.85 

.80 

.«« 

.a-i 

1.10 

1.70 

1.20 

1.38  1 

2.12 

1.42 

1.30 

.80 

.80 

A*."* 

.95 

1.15 

'2.50 

1.40 

1.32 

1.98 

1.32 

1.25 

.80 

.80 

.W 

.90 

L35 

a  30 

1.40 

L30 

1.88 

L30 

L20 

.80 

.80 

.68 

.90 

1..50 

a40 

1.40 

1.30  ' 

1.80 

1.35 

1.20 

.90 

.80 

.70 

.90 

1.50 

3.  as 

1.45 

L28 

1.75 

L50 

L15 

.88 

.80 

.70 

.92 

L.iO 

a  25 

1.80 

1.25 

1.70 

1.42 

1.15 

.82 

.80 

.68 

LOO 

1.  :a) 

aa5 

1.80 

1.32 

1.68 

1.35 

1.10 

.80 

.85 

.65 

1.02 

l..V> 

2.98 

1.72 

2.10 

1.62 

L40 

LIO 

.75 

.85 

.65 

LIO 

L.'iO 

2.92 

1.65 

2.48 

1.58 

1.85 

1.05 

.75 

.85 

.tW 

1.  15 

L48 

2.82 

2.40 

1.55 

1.88 

LOO 

L15 

.85 

.75 

L15 

1.45 

2.72 

Z28 

1.45 

1.75 

.95 

1.48 

.85 

.88 

L15 

1.42 

2.62 

2.18  , 

1 

1.55 

....... 

L38 

.80 

L20 

, 

HURON    RIVER   AT   OEDDE8,  MICH. 

A  record  of  the  depth  of  overflow  at  the  dam  and  of  the  nm  of 
water  wheels  in  the  adjacent  electric  plant  has  been  maintained 
Geddes  by  the  Washtenaw  Electric  Company  since  Febniarj'  1,  1? 
The  conditions  at  this  station  are  described  in  Water-Supj)ly  Pa 
No.  170,  page  45,  where  are  given  also  references  to  publicati 
that  contain  data  for  previous  years. 

Monthly  dischanjr  of  JIuron  Kivrr  at  GeMs,  Mich.,  for  IfHtf,, 

[Druinugo  area,  757  Nquarv  inili'S.] 


Month. 


Moan  <lis- 


Run-.»lT 


January 

Fehniury 

Marrh.  .* 

April 

May 

.Tune 

July 

August 

Scpteinf)or.«. . ., 

OcloIxT 

NovcnilK^r 

DcccnilxT 

Tho  yonT. 


686 
426 
515 
620 
4.54 
322 
148 
156 

139 
'272 
447 

356 


O.Whi 

.»wo 

.Sll< 

.riOl) 

.425  • 

.1% 

.20t\ 

.110 

.1S4 

.:w 

.5«»1 

.470  , 


ni  KOX    HIVER    AT    FL.VTROCK,  MK^H. 


This  station  was  established  August  6,  1904.  It  is  located  at  t 
highway  bridge  below  ^fetler's  dam  at  Flatrock,  Mich.,  about  S  mi 
above  the  mouth  of  the  stream.  The  conditions  at  this  station  a 
the  bench-marks  are  described  in  Watcr-Supply  Paper  Xo.  170, p« 
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where  are  given  also  references  to  publications  that  contain  data 
previous  years. 

Discharge  nuaMurrments  of  Huron  River  at  Flatrork,  .l/jc/i.,  in  JUtm. 


DaU». 


23.. 
15.. 


Hydrographer. 


;  Width.  ■\^''i  ';f 


D.  L.  Mott 

Ilorton  and  Covert. 


F((t. 
KM) 
100 


S<i.  ft. 
4:{0 
270 


CJag«* 
hoight. 


Di.s- 
chargr 


hfft.  Src.-ff. 
3.r.K  1)44 

2.22-  500 

I 


Daily  gatje  hiifjht,  inftrt,  of  Huron  Hirer  at  hint  rock.  Mirh.,  ptr  l!Hni, 


Dav. 


Jan.  '  F<»b.     Mar.  |  Apr.     May.  |  Juno.    .hily.     .Vug.     Sopt.      <><-t.      Nov.     !><><• 


4.85 
4.. 35 
5.65 
6.0 
.5.7 

5.3 
5.1 
5.0 
4.85 
4.65  , 

4.05 
3.6 
3.U5 
3.6    1 
3.45 

3.0 

3.05 

3.0 

2.8 

3.3 

3.3 
3.6    1 
3.5    1 
3.2 
3.0 

.3.4 

3.75 

3.4 

2.8 
3.0 
3.0 
4.4 
4.5 

4.0 

3.8 

3.6 

3.65 

3.55 

3.5 
3.. 35 
3.4 
3. 15 
3.05 

2.85 

2.7 

2.65 

2.45 

2.65 

2.4 

2.4 

2.25 

1.85 

2.15 

2.a5 
3.45 
5.1 
5.0 

4.:« 

4.1 
4.0 
4.1 
.3.9 
3.85 

3.9 

3.8 

3.t)5 

3.8 

4.6 

4.r,5 

4.5 
4.25 
4.2 
4.9 

5.3 
5.15 
4.65  . 
4.25 
4.05 

3.95 

3.8 

3.6 

3.6 

3.3 

3.25 

3.2 

2.9 

2.85 

2.7 

2.8    ' 
2.ti5  ■ 
2.7     i 

2.7 

2.4 
2.1 
2.. 35 
2.2 
2^35  i 

2.45  ' 

2.25 

2.15 

3.25 

4.5 

4.5 

4.:{5 

3.6 
3.0 
2.. 55 

2.35 

2.5 

2.1 

2.15 

2.3 

2.4 

2.25 

2.3 

3.3 

3.6 

3.05 

2.6 

2.25 

2.W) 

1.75 

l.<» 

1.75' 

1.75 

1.6 

3.15 

3.S.') 

3..V) 
3.25 
2.(»5 

2.<)5 

2..^'i 
2.2 

2.25  1 
2.JI5 
2.35 
2.0    , 

2.0 
1.S5 

1 .  «i.-> 

1.7 
1.3 

I.H 

l.r,5 
1.45 
1.25 
l.:t5 

1.25 
1 .  15 
1.0 
1.6 
1.45 

2.25 

2.05 

1.5 

1.0 

1.5 

1.4 
1.4 
1 .  25 
1.25 
1.05 

1.1 

1.15 

1.25 

1.15 

1.0 

1.1 

.a-) 

1.0 
1.25 

1.2 

1.05 

1.1 

1.1.-) 

1 .  ;g 

I..S 

i.<* 
1 .  «i.-) 
1 .  :i,-) 
1 .  .3.-. 
l.;i.-) 

i.l_ 
1 .  'ui 
1.4 

1 .  ;t=) 

1 .  Xi 

1  4 

1.3 
1 .  25 
1   5 
1.4 

1.0 
1.05 

.05 
1.0 

.  »«5 

1.0 

l.I.-. 

1.1 

1.2 

1.4 

1.1 

1.05 

1.1 

1.3 

1.15 

1.1 

1.0 

.  7 

1.05 

1.1.-, 

l.I 
1.0 
.S.') 

.<> 

1.0 
.  7.*) 

.s 

.  t 

.6 
.7.') 

..s 

..s5 
.  1 

.S 

.  7.-» 

.s.'. 

1  (t.-) 

ill 
1.1 

1.0 

1.1 
1  '* 
1   3 
1.4 
1.3    ! 

1.25 
1 .  35 
l.:'.5 
1 . 1 5 
1.15 

1 .  25 
1 .2 
1/2 
1.25 
1.15 

1.1 
1.0.', 
1  "' 
1.3 

1 .  ;r. 

1 .  .'►.-) 
1.3 
I .  :;5 
1  .-, 
1 .'.» 

1     -•  ^ 
I  .  i  •> 

1.7 
l.s 

I .  V) 

1  »•).-, 

1.6 

I.H.-) 

1.7.^ 

1 . »;-, 
1 .  .-5 
1.45 

1.5 
1.5 
I.r. 

1.5 

1..-, 

1.45 

1 .  ::5 

1.4 

I.r, 

1 .  75 

2.  .'{5 
3.0 

:r2 
3.0 
2.1, 

2.7 

2.1..-) 
2.5 

2.:;5 
•2.  a:, 

"'  3 

2.1 
2  05 

2  1 

I  *t 

3  45 

4  M 

4  K 

4  2 

3  H5 

1 

1 

.3  5 

3.25 
.3  15 

'"■■•■""■■■"     • 

3.4 
3.75 

3.75 

3.45 

• 

3.2 

1 

, 

2.('v') 

.3.1 

3.75  ' 
5.85 
6.85  ' 
7.05 
6.45  1 

5.9 

5.55 

5.4 

5.3 

5.3 

5.05 

1 

3.7 

5 . 1 5 
.-).  fl5 

4.1 

4   1 

I 

4.;i 

4  ■' 

4 .  25 
4. 15 

3.7 

.'!..') 
4    Iwi 

• 

Tl.— The  (low  is  Aomnwhat  afloctod  i»y  Uf  during  tho  winter  nionth.<:  ^lu'^h  it  •■  !•<  ii<»t«'l  on  K<'l>rn- 
and  anchor  ice  on  March  21. 

Rating  table  for  Huron  Ilinr  ut  Flatrork.  .Uirh.,  for  I'.kh]. 


C»ag»» 
hoight. 

IMh- 

Oago 

I) 

Is- 

•  i.'ip' 

Di 

'^-      , 

<ijip> 

Di--- 

chargp. 
Sfc.^t. 

height. 
Feet. 

chHrg*'. 

height. 
Fret.      , 

cha 
Srr 

rp'. 

1 

-ft. 

iK-i^ht. 
Ftrt. 

chiir^r 

Feet. 

Srr 

-ft. 

Str.-ft 

a  60 

141 

l.'K) 

401 

;i.  JO 

72-2 

-).(K) 

l.Jdl 

a  70 

158 

2.00 

424 

.3.  30 

74s  , 

.-,.  20 

l.,331 

aflo 

176 

2.10 

447 

.3.  40  ' 

774  1 

.-).  10 

1.403 

a«o 

194 

2.20 

471 

3.  50 

SOI  I 

5. « 0 

1 ,  476 

1.00 

213  1 

2.  .30 

4«>5 

3.  60 

S2S  ! 

.',.s() 

1 .  .V,0 

1.10 

1           '232 

•2.40 

51!) 

.3.  70  , 

s,-,«i 

♦"..  00 

1.«.24 

1.20 

252  1 

'2.50 

543 

.ISO 

.SS4  1 

6. 1'O 

1 .  ^'W 

1.30 

272 

2.  60 

5«)N 

3. '.  0 

•.♦13 

♦l  40 

1 .  77.-. 

1.40 

293 

2.  70 

.713 

4.00 

••42 

6.  (lO 

I .  .s,-,2 

1.50 

314 

2.  .SO 

61. S 

4  20 

1 

.002  , 

•  1.  SO 

l.'.KiO 

1.60 

335 

2.W 

1,44 

4.40 

1 

.iMA 

7. 'H) 

2.010 

1.70 

357  , 

aoo 

r,70 

4.60 

1 

.12s 

.S.  (M) 

2.4U. 

i.ao 

.^9 

.^lo 

aw> 

4.  SO 

1 

.H»4 

rE. — The  above  table  U  applicable  only  for  opon-t^hann*-!  oondition.s.     It  l.s  ba.'wd  on  discharge 
irBments  made  durtng  1904-190(>.  and  is  woll  donned  t><?twccn  gag<>  heights  0.3  foot  and  2.6  foot, 

IRB  206— 07 i 
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SURFACE   WATEB  SUPPLY,  1906. 


ManUdy  ditckarge  </  Huron  Rirrr  al  Flatroek,  Mich.,  for  J 906. 


MoDth. 


Januftiy  (30-31;. 

Febraarj 

MaicIi 

»rfl 


ADrtJ 

June 

July 

XUgOMt 

September. 
October... 
November. 
December. 


Diachai)^  in 

second-fwt. 

>f  AY^mnni 

Minimum. 
696 

Mran. 

2.030 

1.4» 

l.<i20 

61^ 

9S 

1.300 

390 

7» 

1.370 

aw 

n 

1,100  , 

447 

&! 

898 

2«2 

48 

483 

204 

CT 

401 

2M 

S 

242 

141 

M 

401 

213 

29 

722  . 

2R2 

411 

1.41W  1 

401 

89 

Note.— Value*  are  good. 


MAUMEK  RIVER  BA8IX. 


DESCRIPTION   OF   RASIN. 


Maumee  River  is  formed  at  Fort  Wayne,  Ind.,  by  the  junction  of  St.  i 
Joseph  and  St.  Marys  riveiB  and  flows  northeastward  into  Liake  Erie  j 
at  Toledo.     The  chief  tributaries  are  Auglaize  and  Tiflin  rivers.    The 
total  drainage  area  is  6,723  square  miles. 

MAUMEE   RIVER   NEAR    SHERWOOD,  OHIO. 

This  station  was  established  May  19,  1903,  and  was  discontinued 
July  21,  1906.  It  is  located  at  the  highway  bridge  2.5  miles  south 
of  Sherw^ood,  Ohio,  and  200  feet  upstream  from  the  Cincinnati  North- 
em  Railroad  bridge.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  170,  page  50,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
vears. 

Discharge  vieasurements  of  Maunue  River  near  Sherwood,  Okie,  tn  19()6. 


I)at«'. 


llydrograpln^r. 


Frbruury  11 « - .    IJronmm  and  Kriegsnmn . 

March  K j  E.  K.  KriogHinan 

April  5 ' do 

May  12 i do 


Width. 


Feet. 
236 
248 
2fi6 
242 


.\.rca  of 
section. 


Gagt' 
height . 


Sq. 


l.OtiO 

l.MO 

470 


Feet. 
3.34 
4.57 
6.51 
2.30 


Dis 
thMrgn". 

Ser.  ft. 
1.930 
«8 


a  Ulvor  jmtlH'ly  frozpn  ov«t;  average  thickness  of  ice.  O.fi  foot;  gagr  height  to  top  of  ic<».  3.3U  fM 
JJaily  (jutjv  hitjht,  in  feet,  (f  Maumee  River  at  Sherwood,  Ohio,  for  19o*;, 


Dav 


1. 
2. 
3. 
4. 
5. 


8. 


Jan. 


4.4 

4.0 
3.72 
;i.7 
4.2 

4.4 

4.«i 
5. 0 
5.4 


Fob. 


5.3 
6.2 
5.2 
5.3 


Mar.       Apr.      May 


Juni'.     July. 


5.0 
3.8 
3.U 
5l3 

5.8 

5.1". 
5il 
4.6 
4.2 
4.1 


10.5 

lai 

9.5 
7.2 

as 
ao 

5.0 
6.2 
5.2 
&5 


3.C 
2.9 
2.7 
2.7 
2.t» 


2.H 
2.6 
2-5 
2.4 
2.4 


2.6 

2.5 

2-4 

2.35 

2.3 

2.25 
2  2 
2.25 
2.4 
2-55 


145 
i5 

i5 
i* 
iS 

i: 


LAKE   BSIE  DBAINAOE. 


ly  gage  htighl,  in  fut,  vf 


River  at  Shemood,  Ohio,  far  J 906— Continued. 


Apr.      Ms;.     June.    Jul;. 


:1.3s         2.BS 


t;i  Hi 


-; ::-\ L" r 

in.— The  rtvpr  wu  [ronvi  JftDiury  9  to  IBmnd  Fpbnury  .■ilii24;  Ire  wnsiihi 
J  IB  to  19. 

Rating  table  for  Mavmte  Rivrr  near  Shnviiiid,  Ohio,  fur 


bd^t. 


42S 
_  480 

.to  63S 


be^. 

Dl.- 

eb.rg". 

"!■* 

60 

.,»  , 

l>n.-ThBiilx 

TO  tahle  lg  ■ppHcablc 
ata  made  during  ISDii. 

AS 

X";S''thoT!la, 

™'?i' 

m. 

JU 

»«.» 

0 

i„./ 

[Drainage  area 

2,lpn  sniwn>  ni 

i.^,| 

nisch^rgo  In  H'ran.t 

.-.■l 

1 

Month. 

,Mu 

,lm„m,'M.nin 

.noo 

; 

1 

!ffi;i 

r,L70  

2AM   

ii.tjun 

11,970  1 

2.-xni 

rn 

■(i-.ai)::;::: 

:s; 

.JMiusryaBdFolinuryonn 

iTt.dloriflwt 

ollcc 

-on. 

U'.n^ 

™T.-V»|qHi 

unntedu 

lollo*.:  J 

snusryn 

nd  (■.-litiiary,  I 

Ir;  M 

trh 

..Ju 
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SURFACE   WATER   SUPPLY,  1906. 


ST.    JOSEPH   RIVER   AT   FORT   WAYNE,    IND. 

This  station  was  established  March  20,  1905,  and  was  discontin 
July  20,  1906.     It  was  located  on  the  first  highway  bridge,  ah 
1  mile  above  the  junction  with  St.  Marys  River.     The  gage  was  r 
during  1906  by  S.  F.  Mills.     The  conditions  at  this  station  and 
bench  marks  are  described  in  Water-Supply  Paper  No.  170,  page 

Discharge  measurements  of  St.  Joseph  Rwer  at  Fort  Wayne,  Ind.,  in  19i)6. 


Date. 


I 


Ilydrographer. 


Width. 


February  11a.. 

March  9 

AprlH 

May  10 do 

June  29 do 


Brennanand  Kii<^man. 

E.  F.  Kriegsman 

do 


1  Feet. 
70 
163 
165 
IM 
152 


Area  of 
soi'tion. 


Sq.  ft. 
270 
448 
549 
269 
233 


OHge 

Di 

hvight. 

rh«] 

Feet. 

Sf( 

2.59 

a40 

3.84 

2.24 

2.04 

a  Ice  along  edges.    The  flow  was  diminished  t)y  a{>out  65  per  cent  of  the  open-channri  rating. 
Daily  gage  height^  infcet^  of  St.  Joseph  River  at  Fort  Wayne^  Ind.yfor  1906, 


Day. 


1. 

*#  ■ 

3. 
4. 
5. 

0. 
< . 
». 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

2Cy. 
27. 
2«. 
29. 
30. 
31. 


Jan. 


3.0 
2.9 
2.75 

a3 

3.6 

a  25 

.3.3 

3.25 

3.05 

2.9 

2.85 
2.65 
2.55 
2.35 
2.3 

2.55 
2.75 
2.75 
2.95 
2.75 

4.1 

7.3 

8.0 

7.95 

7.1 

6. 45 

6.1 

5.2 

4.55 

1.0 

.17 


Feb. 


3.55 

a25 

2.85 

2.7 

2.7 

3.1 
2.9 
2.8 
2.7 
2.6 


Mar. 

Apr. 

3.05 

8.05 

3.0 

a9 

'      3.5 

5.2 

4.9 

4.85 

4.75 

a4 

May.      June.  !  Ji 


2. 

2. 

2. 
o 

2. 


4 

35 
15 
2 
5 


2.55 

2.55 

2.1 

2.05 

2.0 

2.05 
o  o 

2.2 
2.3 
2.85 

3. 55 
3.7 
3. 25 


4.35 

a45 

4.05 

a55 

a  75 

a  15  1 

a4 

4.5 

a3 

5.05 

a  35 

4.55 

a  25 

4.05 

a  05 

a  75 

2.9 

a9 

2.85 

5.95 

2.75 

5.7 

2.75 

5.0 

2.45 

4.55 

2.45 

4.1 

2.3 

a  65 

2.6 

2,25 

2.45 

2.4 

2.4 

a4 

7.7 
9.15 
8.55 
7.9 

S.  65 


a3 
ao 

2.9 

2.75 

2.65 

a6 
ao 

2.9 

2.75 

2.55 


2.45 

2.4 

2.35 

2.:i5 

2.5 

2.55 

2.4 

2.3 

2.25 

2.25 

2  2 

5!  15 

2.15 

2.1 

2.1 


2. 

2. 
2^ 
o 


1 

35 

65 

55 

3 


2.25 
2.1 

2.05 
2.0 

2.0 

2.35 

2.75 

2,5 

2.ai 

2.3 


2.2 
2.1  . 
2.05 
2.0 
2.0 

2.0 

1.95 

1.95 

aai 

4.5.'» 

4.45 
4.15 
4.0 
a  95 

a7 

a25 
ao 

2.N 

2.55 

2.45 

2. 75 

2.S 

2.»i 

2.a'» 

•2.25 

2.2 

11 

2.05 

205 

2.1 


Note.     Flow  ufTcctiMl  by  ici*  conditiou.s  during  part  <»f  F«?bniary. 


LAKE  EBIE  DKAINAOB. 
Ratxnff  tabUfor  St.  Joteph  Rwtr  al  Fori  Waynf.,  Ind..fiir  lOOf,. 

he'[gbt. 


'he Bhove  table  In  appllcablo miLy  tor  opvn-chiunKl  ii'iiclltiiMi.    11  ):>  luiw]  <iii  iL1n.Iii> 
nti  nude  during  igcit-«,  Hnd  U  weil  Jpflnod  Iwlwwii  gum'  hc-lRhtH  J  Uf\  mid  ii  (.-.'t. 

UonOdil  diKharge  of  St.  Jiueph  KieT  ,il  Fori  Wayi,.-.  lii-I.Jt.r  IWi'l. 


Hi             eti\ 

'  Diacturge  cormcled  tor  effprt  of  id!  ronditlon*. 
m.—V»luei  »re  rated  M  lollown:  Febnwrj',  (air;  remainder  oliiorlod.cjwllfint. 

ST.  HARYS   RIVER    AT   FORT    WAYNE,  ISI>. 

rhis  station  was  established  March  20,  lOOo,  and  was  discontinued 
J  21,  1906.  It  was  located  on  the  Taylor  Street  Bridge,  in  Fort 
lyne,  about  2.5  miles  above  the  junction  of  the  .stream  with  the 
Joseph.  The  conditions  at  this  station  and  the  t>eneli  marks 
described  in  Water-Supply  Paper  \o.  170,  pii^c  -5'). 

IHichargt  mtaavremcnls  of  SI.  Marys  JliiT  ul  l-'ort  Wayiu.  Tiul.,  in  IWia-'i. 


.1  Hannasnd  Clapp.- 

.    H.  S  Brennan 

.    3.K.CIapp 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  gage  height^  in  feet,  of  St.  Marys  River  at  Fort  Wayne,  Ind.,foT  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juoe. 

1 

1 

3.25 
3.50 
3.85 
4.10 
4.35 

4.05 
3.85 
3.40 
3.05 
3.00 

2.95 
2.80 
2.79 

2.38 
2.53 
2.15 
2.05 
1.95 

1.94 
1.93 
1.90 
1.87 
1.85 

1.82 
1.80 
1.74 
1.70 
1.68 

1.65 
1.63 
1.60 
1.57 
1.68 

1.76 
1.80 
1.89 
2.02 
2.86 

2.83 
2.90 
3.22 

2.20 
2.25 
2.68 
2.67 
2.60 

2.67 
2.51 
2.45 
2.55 
2.53 

2.51 
2.48 
2.45 
2.43 
2.35 

2.15 
2.15 
2.45 
2.30 
2.20 

2.10 
2.05 
2.00 
1.82 
1.85 

2.06 
10.42 
ia92 
10.20 
10.20 
11.60 

11.25 
9.05 
8.12 
&42 
5.40 

5  06 
4.45 
4.49 
7.98 
&05 

4.77 
3.96 
3.50 
&38 
6.28 

4.95 
4.06 
3.55 
3.11 
2.80 

2.52 
2.27 
2.14 
2.01 
1.90 

1.85 
1.83 
1.80 
1.72 
1.57 

1.54 
1.50 
1.48 
1.45 
1.43 

1.40 
1.37 
1.35 
1.33 
1.32 

1.32 
1.32 
1.29 
1.25 
1.22 

1.20 
1.18 
1.17 
1.16 
1.15 

1.15 
1.14 
1.13 
1.12 
1.12 

1.11 
1.10 
1.10 
1.09 
1.09 
1.22 

1.26 

2 

1.28 
1.29 
1.30 
1.40 

1.45 
1.50 
1.80 
1.89 
1.90 

1.80 
1.72 
1.65 
1.56 
1.40 

1.35 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12          

13 

14 

17 

2.85 

1.40  ' 

1.45 
1.45 
1.40 

1.35 
1.33 
1.30 
1.24 
1.18 

1.15 

10 

5.37 
7.00 
&15 
5.40 
4.33 

3.51 
3.10 
2.70 
2.51 
2.42 
2.33 

22 

23 

24 

27 

1.12 

1.10    .... 

29 

1.05     .... 

1.02 

31 

Note.— The  river  was  froiM?n  January  14  to  20.  the  ice  reaching  a  thicloiess  of  4  inches.  The  river » 
clear  of  ice  on  January  21,  and  was  probably  not  obstructed  after  that  date,  except  on  February  Si 
March  18  to  20,  on  which  dates  there  was  backwater  caused  by  an  ice  gorge  below. 


Rating  table  for  St.  Marys  River  at  Fort  Wayne,  Ind.,for  liU)5-6. 


Gage 
height. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

Dis- 

Gage 
height. 

Frei. 

•      Dis- 

charge. 

charge. 

charge. 
Sec.-ft. 

charge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.00 

23 

2.30 

210 

3.60 

586 

i        5.80 

1,530 

1.10 

30 

2.40 

234 

3.70 

620 

6.00 

1,630 

1.20 

38 

2.50 

260 

3.80 

655 

6.20 

1.730    1 

1.30 

47 

2.60 

286 

3.90 

690 

6.40 

l.JOO    i 

1.40 

57 

2.70 

314 

4.00 

725 

6.60 

1,970 

1.50 

69 

2.80 

342 

4.20 

800 

6.80 

2.000 

1.60 

82 

2.90 

370 

4.40 

880 

7.00 

2,210    ' 

1.70 

96 

3.00 

400 

4.60 

960 

8.00 

2.810 

1.80 

111 

3.10 

430 

4.80 

1.040 

9.00 

3,510    1 

1.90 

127 

3.20 

460 

5.00 

1,130 

10.00 

4.210    = 

2.00 

145 

3.30 

490 

5.20 

1.230 

11.00 

5.010  : 

2.10 

165 

3.40 

522 

5.40 

1,330 

12.00 

5,N10 

2.20 

187 

3.50 

554 

r..r,o 

1,430 

1 

Note.— The  al>ove  table  is  applicable  onlv  for  open-channol  conditions.  It  is  based  on  twpl«^ 
charge  uioasurements  niadf  during  ll>05-6.  It  is  well  defined  between  gage  heights  1.0  foot  and  2.7 1<*^ 
and  is  fairly  well  defined  al)Ovc  2.f  feet. 


LAKE   BBIE  DBAINAQE. 
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Monthly  diacharge  of  St.  Marys  River  at  Fort  Wayne,  Ind.,for  Uh  >:>(). 

[Drainage  area,  740  square  mileti.] 

Run-off. 


Discharge  in  sccond-fect. 


Month. 


ig05. 


Jla. 


er. 


er. 


1906. 


Maximum. 

Minimum. 

Mean. 
174 

Sec. 
sq. 

-ft.  per 
mile. 

0.235 

Depth  In 
inches. 

234  ' 

117 

0.05 

2.6«0  1 

m 

309 

.418 

.47 

325 

27 

90.9 

.123 

.14 

300 

26 

98.1 

.133 

.15 

880  1 

26 

270 

.3(>5 

.41 

105 

50 

81.9 

.111 

.13 

992 

47 

145 

.196 

.22 

7(iO 

90 

:i8ii 

.522 

.60 

2,210 

58(') 

1 

.792 

.91 

370 

78 

157 

.212 

.22 

5.490  , 

114 

945 

1 

1.28 

1.48 

5,210  , 

78 

1.120 

1 

1.51 

1.68 

74 

29 

43.  ♦! 

.059 

.07 

127 

24 

r.i .  1 

1 

.0K3 

.09 

370 

24 

97.7 

1 

.132 

.10 

igtoerrorsin  cha'n  length,  no  nUiable  estimates  of  dischargn  can  be  made  prior  to  May  26, 

:water  caused  by  ice  gorge  below  gage  Deoeml>or  4  to  8  and  13  to  16.  19().'>:  dlschnrgt'  «».stlniated. 
ng  ice  periods  discharge  estimated. 

—Values  for  1905  and  1906  are  good. 

TIFFIN    RIVER    NEAR    DEFIANCE,  OHIO. 

IS  station  was  established  May  19,  1903,  and  was  discontinued 
1 31,  loop.  It  was  located  at  the  highway  bridge  on  the  new  road 
ansport,  one-half  mile  above  the  settlement  of  Brumiesbiirg  and  3 
by  river  above  the  center  of  the  city  of  Defiance.  The  condi- 
at  this  station  and  the  bench  marks  are  described  in  Water- 
ly  Paper  No.  170,  page  56,  where  are  given  also  references  to 
cations  that  contain  data  for  previous  years, 
neasurement  was  made  March  8,  1906,  by  E.  V,  Kriegsman,  with 
Dllowing  results: 

th,  107  feet;  area,  434  square  feot ;  gago  height,  4.(19  feet;  (liscluirgc,  507  .'^'cond- 


Daily  gage  height,  in  feel  ^  nf  Tiffin  liivtr  nair  Drjinnre,  Ohio,  for  190C). 


>ay. 

Feb. 

1 

i 

1 

1 

..      .        1      .... 

1 

I 

Mar. 


4.4 
3.9 
4.65 

a  4.9 
5.1 
5.7 
5.2 
4.8 
4.6 
4.75 

a  4.6 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


Dav. 


Fol. 


a  Gage  heights  interpolated. 


1 
4  4 

?3 

Day. 

FrI.. 

Mar. 
3  3 

4.2 

24 

3.4 

3  9  1 

2o 

"  3  4 

3.8  , 

3.7  ' 

26.. 
•?7 

4.4 
4.5 
4.7 

3.4 

S.2 

3.n  1 
"  3.4  , 

2X.. 

10.6 
10.4 

3.2 

30 

9.7 

3.1  ' 

31 

9.1 

3.6, 
3.4 

1 

1 

50 


8UBFACE   WATEB   SirPPLY,  1906. 


Ratiwj  table  for  Tijfin  River  near  Defiance,  Ohio,  for  IWjt;. 


Cap-  Dill-  Gagp  I>U-  Ga«c  I>i»-  Gacv  I)is- 

hcii^t.     chArg«*.      height.  .  chAxge.      htight.      chAigc.       h<*ight.      charge-. 


Feet. 
3.10 
3.30 
3.30 
3.40 
3.50 
3.(iO 
3.70 


Sec.-ft. 

Feet. 

Sec.'ft. 

150 

3.80 

309 

178 

3.90 

334 

198 

4.00 

zm 

219 

4.10 

387 

240 

4.20 

414 

2ii2 

4.30 

442 

285 

4.40 

470 

Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
G.OO 


Sec.-ft. 
4S» 
528 
558 
568 
619 
650 
970 


Feet. 

7.00 

8.00 

9.00    I 
10.00 
11.00 


Sec.-ft. 
1.3L1) 
1,IK*0 
2,090 
2,5no 
2.930 


/ 


Vote.— The  atwve  UWe  is  appUcable  only  for  open-channel  conditions.    It  ij«  basini  on  <Iischjiij» 
measun'menta  made  during  1903-1906.  and  is  well  deftned  below  gage  height  6.7  fwt. 

Monthly  dvschargi  of  Tiffin  River  near  Defiance,  Ohio,  for  liH)6. 

[Drainage  area,  748  squaiv*  n<ilea.] 


Month. 


IMsehargie  in  lecond-feet. 
Maximum.   Minimum.  .    Mean. 


K  un-ofl. 


Ser.-ft.per   Depth  tii 
so.  mile.      inches. 


Febniar>'  (2t»-28) , 
March 


558 
2,700 


470 

159 


509  , 

714  ! 


0.('«0 
.955 


0.08 

i.n 


N<*TE.— Values  f«»r  l«Oi»  are  excellent. 


BLuVCK  RI^rER  BA81X. 


BLACK    RIVER   NEAR    ELYRIA,  OHIO. 


ThLs  station  was  established  May  23,  1903,  the  object  being  to 
furnish  data  for  the  water  supply  of  nearby  to^Tis,  ana  was  discon- 
tinued July  21,  lOOf).  It  was  located  at  the  North  Ridjre  Koad 
Brid^re,  about  5  miles  from  the  center  of  the  city  of  Elyria.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-vSuj)j)ly  Paper  Xo.  170,  pau:e  59,  where  are  given  also  refer- 
ences to  publications  that  ctmtain  data  for  prt^vious  years. 

Discharqt  nna.^urcm4-nts  of  lilnck  Itivvr  mar  Elxfna,  Ohio,  in  V.nhy  I9iiti. 


Dato 


llydrographor. 


Width. 


Apm  of 
(Mi'tion. 


bright. 


Dis«-iurj.v. 


March  t> U.  W.  Pratt 

May  17 d<» 

Jun»'22 do 

Do do 

July  fi «lo 

July  2S do 

.\upust  11 do 

October  4 do 

NovendMT  \ do 


Ff€t. 

7« 


Jnnuur>' 17"...    U.  W.  rmtt.. 

February  I  " do 

Mov  24..' .M.  S.  Uronnan 

OctolKjr  2(> Jt.  W.  Pratt . . 

NovemU»r4 do 


PMW. 

Man-h  7 

May  14 


K.  F.  Kricpsnuin 
do 


CA  I 
.15  i 

;v.  ! 
«o  ! 

41  I 
33  ' 


75  • 


Sq.  ft. 

iss 
(Ml 

2() 

IM 

216 

24 

H  I 

^"  I 
13 


119 
41 
.'.2 


66 
42 


Ff(t. 
3.  .V> 
1.70 
1.15 
1.15 
4.11 
1.2S 
l.ltt 
l.!4 


1.75 
1.44 

l.(»Sk 

1.15 


1.33 


11'.' 


r.4 
iiU 


no 
1^ 


"  Hivcr  fro7.vn  over;  iiieasuri'ments  mdWaU'  l\v.\\  ^ovc  Vi^  »\\>v>wv 'l^  Vit  wwt  yt  the  open-cliannrl «ii^ 
charge  tor  the  Siinie  g.igc  heighlB. 


LAKE  EBIE  DBAINAGE. 
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Daily  gage  height,  in  feet,  of  Black  River  near  Elyria,  Ohio,  for  19<)'i  (]. 

1906. 


1 
J&n. 

Feb. 

Mar. 

Apr. 

2.4 

1.1 

6.0 

1.7 

2.35 

1.1 

4.0 

1.5 

2.3 

1.2 

4.0 

1.4 

2.15 

1.2 

4.0 

1.4 

2.1 

1.1 

4.0 

1.3 

2.4 

1.1 

4.0 

1.3 

2.4 

1.0 

4.1 

1.2 

2.2 

1.0 

.5.0 

1.2 

2.1 

1,1 

6.0 

1.2 

1.7 

1.1 

5.0 

1.4 

2.1 

1.05 

5.1 

1.5 

'    2.2 

1.05 

.5.0 

5.0 

2.0 

.9 

5.0 

4.0 

1.9 

.9 

4.1 

3.5 

1.7 

.9 

4.0 

2.1 

2.1 
2.8 
3.3 
2.1 
2.0 

1.7 
1.6 
1.5 
1.5 
1.6 


1.5.5 

1.5 

1.4 

1.2 

1.2 

1.1 

.0 

.9 

1.0 

1.0 

i.a'i 

1.3 

1..35 

3.0 

3.0 

4.0 

4.0 
6.0 
7.0 


2.1 
2.1 
3.0 
5.1 
6.0 

5.0 
4.1 
3.0 
3.0 
2.5 

2.5 
2.5 
2.5 
2.0 
1.8 
1.7 


2.5 
2.5 
3.0 
2.1 
2.1 

6.1 
6.0 
4.1 
3.0 
2.1 


2.1 
2.0 
1.8 


May. 


l.s 

1.8 
1.6 
1.5 
1.5 

1.4 
1.5 
1.4 
1.3 
1.4 

1.9 
11.1 
S.O 
4.1 
3.0 

3.5 
3.5 
3..*) 
3.0 
2.1 

2.0 
2.0 
1.9 
1.5 
1.4 

1.0 
3.0 
2.8 
2.7 
2.6 
2.5 


Juno. 


1.45 

1.4 

1.4 

i.a-) 

1.2 

2.5 
2.5 
3.5 
.3.5 

3.0 

! 

2.0  ' 
3.(»  ' 

2.1  ' 
2.0.'')  ! 
1.1  i 

2.0 
3.5     I 
3.0 
2.5 
2.0 

2.0 
1.7 
1.5 
1.4 
1.3 

1.2 

1.1 

1.1 

l.(r) 

1.0 


July. 

Auk. 

Sept. 

1.1 

0.9 

.., 

1.0 

.9 

1.1 

1.0 

.9 

1.0 

1.1 

1.0 

1.0 

1.4 

1.4 

1.0 

Oi't.      Nov. 


1.1 

1.3 

1..35 

1.3 

1.4 

l.r) 

1.3 

1.2 

1.2 

1.1 

1.1 
1.1 
1.0 
1.0 
1.05 

1.0 

1.15 

1.1 

1.1 

l.a') 

1.0 
1.0 
1.1 
1.1 
1.0 
1.0 


1.5 

1.4 

.9 

.9 

1.1 

l.l 
l.l 
1.0 
1.5 
2.5 


.J..) 
2.5 
2.0 
2.0 
2.0 

2.0 
l.H 
2.5 
2.0 
2.0 

L.S 
1.5 
1.4 
1.4 
1.3 
1.2 


1.0.-) 

l.(».-» 

1.0 

1.0 

1.05 

1.1 
l.J 
1.4 
1.4 
1..3 

1.2 
1.1 
2.5 
2.0 
1.8 

2.0 

l.s 

1.7 
1.5 
1.5 

1.4 
1.3 
1.2 
1.1 
1.0 


1.0 
1.1 
1.1 
1.0 
1.0 

1.1 
1.1 
1.1 

i.a-) 

1.1 
1.1 
1.2 
1.2 
l.l 

1.1 
1.2 
1.2 
1.3 
1.2 

1.5 
1.9 
1.8 
1.7 
1.5 

1.5 
1.4 
1.2 
1.1 
1.1 
1.2 


1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.9 
2.2 
2.1 
2. 0 

l.H 
1.0 
1.5 
1.5 
1.1 

1.4 
1.3 
1.3 
1.2 
1.2 

1.2 
1.1 
1.1 
1.0 
1.0 

1.0 
l.l 
1.4 
1.9 
4.5 


Doc. 


I 


I 


1»06. 


4.3 
4.0 
3.7 
3.4 
3.1 

2.8 
2.4 
2.4 
2.3 

•)    '7 


^  ■    ^ 

2.1 
2.1 
2.1 
2.0 

1.9 
1.7 
1.0 
1.5 
1.3 

1.3 
3.3 
.\A) 
2. 0 
2.4 

2.0 
1.0 
1.5 
1.8 
2.1 
2.0 


2.1 
2.2 
2.3 
2.3 
2.2 

2.1 
2.0 
2.0 
2.2 
2.2 

1.9 
1.8 
1.9 
2.5 
.3.8 

3.9 
4.1 
3.4 
3.2 
3.1 

3.0 
2.8 
2.5 
2.4 
2.4 

2.3 
2.1 
2.0 
1.9 
1.7 
1.6 

1.6 
1.5 
1.4 
1.6 
1.6 

1.5 
1.4 
1.4 
1.4 
1.5 

1.8 
1.9 
1.9 
2.0 
2.5 

2.9 
3.4 
3.5 
3.4 
3.5 

4.1 
4.3 
3.9 
3.5 
3.3 

3.2 
3.1 
2.8 

2.5 
2.1 
1.8 
1.7 
1.7 

1.6 
1.6 
1.7 

1.8 
1.8 

1.9 
2.1 
2.2 
2.2 
2.3 

2.2 
1.9 
1.7 
2.1 
2.2 

2.3 
2.0 
1.8 
1.7 
1.7 

1.8 

12.2 

12.4 

7.7 

7.9 

i   '-^ 

7.5 
7.1 
5.2 
4.0 
3.9 

3.5 
3.1 
3.0 
2.8 
2.9 

2.8 
2.7 
2.5 
2.1 
1.8 

1.9 
2.1 
1.8 
1.7 
1.5 

1  4 
1.3 
1.3 
1.2 
1.3 

1.1 
1.4 
1.3 
1.2 
1.2 

1.3 

1.25 

1.2 

1.2 

1.3 

1.25 
1.2 
1.2 
1.1 

1.5 

1.  15 

1.3 

1.2.-) 

1.4 

1.3 

1.3 

1.3 

1.2.-) 

1.2 

1.2 

1.3 

1.2.') 

1.2 

1.2 

1.15 

1     1.15 
1.2,') 

!     1.2 
1.2 

!    2.15 
2.0.') 

1 

2.0 

1.7 

1.1 

1..3.') 

1.3 

1.2 
1.3 
1.1 
1.1 
1.15 

1.1 

l.o.-. 

1.0 

1.0 

1.0 

.«I5 
.95 
.9 
1.0 
1.0 

.0', 
1.0.-) 
1.0 
1.0 

.♦•• 

.9 
.  95 

1              1 
0.9      1 

.9      1 

.95    1 ' 

l.l     1 ' 1 • 1 

1.15    1 

1.1       ' 1 ' 

1.0;-) 

1.0 ' ' 

1.0        

._>••• 

.?»5     

.05    ' ! 

.0 

.<»     1 

1 .  -J       '    

I .  .s       

1.0                                 '     1     . 

l.ti 

1.1 : 

1.2 

1.2          1 .      ... 

i 
l.l          1 

1 

1 

1 

■ 

1       .95 
.9 
.9 

.w.".'.'^^....  ".' w.y. .'..'.'.. '.'..'.'.'.'. .'.'.'.'.'. 

1 

'.......,.•«....  .....•■  ,...,.    ..•■«•■  ...... 

. 

-The  above  gage  heights  lor  1905-0  wore  rpcordnd  erroneously  in  some  ctt.se8,  but  have  Ikhmi 
I  B»  far  as  pomdbLe.    They  are  still  liable  to  some  error.    Iw  coudVUoiva  3«lv\via.t^  \  Vq  'Sv^iit>\\sx«j 
Hirer Iroxen  FebruAry  1  to  18,  J906;  thickness  of  ice,  0.2  to  O.H loot. 
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Rating  tabUfor  Black  Rirrr  tuar  El^na,  Ohio. /or  l^Mf4-itXi€. 


Dagnt. 

Sec-ft. 

FeeL 

dbmigt. 

charge. 
Sec.-ft. 

Gaee 
height. 

Feet, 

Dis- 
charge. 

i     Fe€i. 

FetL 

Sec.-/t. 

a9o 

2 

2.30 

2M 

3- TO 

71S 

6-00 

1.550 

1.00 

5 

2.« 

224 

3.  SO 

:S2 

7.00 

1,900 

1.10 

10 

2.J0 

3SS 

X90 

816 

H-00 

2.250 

1.20 

IS 

2.60 

3» 

4.00 

8S0 

9.00 

2.fi00 

1.30 

31 

2.70 

417 

4.20 

920 

10.00 

2.950 

l.« 

« 

2.W 

44» 

4.40 

990    , 

11.00 

3.300 

-        1.50 

70 

2.90 

479 

4.60 

l.OfiO 

12.00 

3.650 

1.60 

04 

3.00 

510 

4.80 

1.130 

13.00 

4,000 

1.70 

120 

3.10 

SI4 

5lOO 

1,200 

14.00 

4.350 

I.SO 

1« 

xao 

578 

5.20 

1,270 

15.00 

4.700 

1.90 

177 

3.30 

612 

5l40 

1.340 

16.00 

5.050 

2.00 

20& 

3.40 

646 

5l60 

1,410 

17.00 

5.400 

2.10 

2» 

3.a0 

680 

5.90 

1,480 

18.00 

5,750 

2-20 

2M 

xeo 

714 

The  above  table  is  i 

inplicable 

onlr  for  o\ 

Mzi-<^iaiii] 

«1  conditiona.    It  is 

based  on 

measurements  made  during  1904-1906,  and  is  not  well  defined. 

Monthly  dim-hargf  of  Black  Rirrr  near  Elyria.  Ohio,  for  1 904-1 9<)6. 

[Drainage  area,  417  squaie  miles.] 


Diaduuge  in  second-feet. 


Raii<ofl. 


Month. 


Maximom.   Minimum.      Mean.     ^'^J^''  ^ 


1904. 

January 

February 

March 

.\pril - 

May 

June 

July 

.\ugust 

.September 

October 

Novemt>er 

December  1 1  -  IK 

19a5. 

March 

.\pril 

May 

June 

July 

.\ugust 

Septeml*er 

f>ctot*er 

\oveml)er 

December 

190fi. 

Januarv 

February  U*^  28 

March 

-Vpril 

May 

June 

Julv  1-21 


5,920 

3,720 

4.210 

4.140 

1.480 

2,500 

2.500 

17T 

31 

31 

177 

94 


885 
965 
3.790 
2.080 
2.50 
306 
177 


31 

235 

70 

18 

5 

5 

5 

2 

2 
2 
2 


1.550 

120 

1.580 

18 

3.340 

31 

680 

5 

48 

5 

as5 

2 

355 

5 

177 

2 

1.020 

5 

955 

31 

94 
448 

94 

18 

14 

2 

2 


806 

869 
1.210 

676 

227 

300 

2.55 
6S.8 
11.0 

a  12.1 
75.1 
48.0 


799 

371 

440 

215 
16.5 

112 
56.2 
32.1 
94.7 

319 


346 

684 

616 

410 
40.8 
20.6 
28.7 


1.94 
2.09 
2.90 
1.62 

.719 
.612 
.l»v5 
.026 
.029 
.1* 
.115 


1.92 
.890 

1.06 
.516 
.040 
.3.9 
.i:i5 
.077 

.  76i*> 


.830 
l.fA 
1.4S 

.049 


o  Ga^e  heights  publisherl  as  1.01.  1.02.  ami  1.0.3  in  Water-Supply  Paper  No.  129  should  W  1.1. 1.2.  HDC 

Note.-  The  al>ove  values  are  rated  as  fair  with  the  exception  of  January  to  March.  If04.    -No* 
concerning  ice  conditions  during  these  months  werc  available  and  hence  tfie  open-channel  nXiDg 
applied  for  this  i)eri(Kl.    The  proce<iure  may  involve  large  errors. 
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CUYAHOGA  RI^T:R  BASIN. 


DESCRIPTION   OF   BASIN. 


Cuyahoga  River  rises  in  eastern  Geauga  County,  flows  south- 
louthwestward  to  a  point  within  about  2  miles  of  Akron,  then  turns 
iharply  and  flows  northwestward  to  Lake  Erie.  Its  course  is  ex- 
aemely  tortuous.  In  one  place  a  straight  line  5  mifes  long  would 
^nnect  two  points  12  miles  apart  by  the  channel.  The  valley  con- 
Dsts  largely  of  a  series  of  basins,  the  hills  reaching  200  fe^t  or  more 
in  height.     Many  lakes  and  swamps  occur  in  the  lieadwater  region. 

CUYAHOGA   RIVER   AT    INDEPENDENCE,    OHIO. 

This  station  was  established  September  21,  1903,  and  was  discon- 
tinued July  21,  1906.  It  was  located  at  the  highway  bridge  at  the 
kown  of  Independence,  10  miles  south  of  Cleveland  and  4  miles  south 
of  the  gaging  station  formerly  located  on  the  highway  bridge  between 
feooklyn  and  Newberg,  Ohio.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  170, 
page  60,  where  are  given  also  references  to  publications  that  contain 
lata  for  previous  years. 

Diacharge  mfosuremenU  of  Cuyahoga  River  at  hukpendcTu-.e ,  Ohio,  in  1906. 


Date. 


IkrehT. 
by  14. 


Ilydrographer. 


I 


E.  F.  KriMsnutn . 
.....do 


width       AroHof        Oago     i     Dis- 
»>  lam.  I  t„^tion.  ,   height,     churgo. 


Feet. 


78 
<,2 


Sq.  ft. 


I 


Feet.     '  Sec.-ff. 


fi.2H 


41U 


Daily  gage  height,  in/eety  of  Cuyahoga  Rivrr  at  IndcpnuUnce,  Ohio,  for  rJOfi. 


Day. 


Jhm. 


Foh.n      Mar. 


Apr. 


Mav.      June 


J  Illy 


I. 
2. 

}. 

4. 

5. 

C. 

7. 
i. 
9. 

10. 

u. 
». 

0. 
14. 
15. 


e. 

7 


5.75 
5.4 
5..V> 
7.2 

«.5.5 

().4 

6.25 

5.75 

5.45 

5.  ft 

.'i.4 

5.4 

5.35 

5.3 

6.25 

5.95 

6.0 

6.05 

6.7 


'}.  25 
4.  75 
4.9 
5.0 

-      •■!. 


.1. 2.'> 
5.5 
5.5 
5. 5 
5. 5 


.5.48 
5. 45 
5.45 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 


5.4 

9.1 

5.1 

4.x 

5. 2.') 

S.K 

5.05 

5. 5 

5.  45 

7.  75  ; 

5.0 

5.0 

5.9 

6.r»,')  ' 

5.  (W 

4.9 

6.4 

6.4 

5.65 

4.8 

6.2 

7.0 

5. 9 

4.95 

6.25 

6.7 

6.4 

5.a> 

6.2 

6.0     1 

6.0.') 

5.1 

6.a5 

6..^5 

5.8 

5.0 

6.3 

7.5 

6.0 

4.95 

6. 5 
6.4 
5.5 
5.4 
5. 3 


5. 2.') 

5.2 

5.2 

5.2 

5.2 


7.1 

7.0 

7.0 

6.8.') 

6.6 

6.3.5 

6.15 

5.8 

5.  (>5 

I      5.4 


6.  75 
5. 6 
5. 6 
5. 55 
5.3 

5.2 

5.2 

5.2 

5.a5 

5.0 


4.65 

4.8 

4.65 

4.6 

4.7 

4.6 

4.55 

4.45 

5.0 

5.0 


I 


4.5 
4.5 
4.  .V, 
5.0 
4.85 

5.0 
5. 2 
5.1 

4.8;') 
5.0 

4.8 
4.7 
4.7 
4.5 
4.5 

4.5 
5.05 
4.8.5 
4.  75 
4.7 


o  Ice  conditions  during  month. 


Note.— The  rating  table  published  for  1905  will  give  approximate  results  if  applied  to  the  i 
heights. 

LAKE  ONTARIO  DRAINAGE. 

GENERAL  FEATURES. 

In  the  northwestern  part  of  the  State  of  New  York,  between  ] 
and  St.  Lawrence  rivers,  is  an  area  aggregating  12,400  squai 
drained  by  streams  \idiich  flow  into  Lake  Ontario.  The  divid< 
controls  this  drainage  is  very  irregular.  Extending  to  the  soi 
southeast  from  Fort  Niagara,  it  passes  around  the  headwater: 
Genesee  a  short  distance  into  Pennsylvania;  thence  reenterii 
York  it  runs  southward  and  eastward  from  the  interior  group  c 
turns  to  the  north,  encircles  the  sources  of  Black  River,  turns « 
the  west,  and  descends  to  the  lake.  The  country  thus  included 
or  gently  undulating  in  the  counties  bordering  the  lake,  but 
south  it  becomes  more  rolling,  and  a  series  of  ridges,  gradually  i 
,i  ing  in  height,  stretch  down  between  Cayuga  and  Seneca  ai 

companion  lakes,  finally  becoming  merged  with  the  elevated, 
country  forming  the  principal  divide,  the  abrupt  slopes  ol 
attain  altitudes  of  from  2,000  to  2,500  feet  about  the  headwi 
the  Genesee. 

The  easteriy  or  Black  River  lobe  of  the  drainage  basin  recei 
run-off  from  the  southwestern  slope  of  the  Adirondack  Moun 
largely  a  rugged  and  forest-covered  area  receiving  heavy  precip 
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Ake  Ontario  7  miles  north  of  Rochester.  The  entire  lenj^h  of  the 
tream,  following  bends,  is  about  135  miles,  and  the  draina<^e  area  is 
^,496  square  miles. 

In  the  39  miles  between  Belmont,  in  central  Allejranv  County,  and 
Portage,  in  southwestern  Livingston  County,  the  fall  of  the  water  sur- 
face is  253  feet,  an  average  of  6.4  feet  per  mile.  At  Portajre  the  river 
plunges  down  in  three  magnificent  falls,  and  thence  nearly  to  Mount 
Morris  flows  at  the  bottom  of  a  deep  gorge.  From  Mount  Morris  to 
Kochester  the  valley  is  broad  and  open  and  the  stream  is  bordered  by 
meadows  subjec*t  to  occasional  overflow.  At  Koclu^ster  there  is 
uother  abrupt  descent  over  three  hea\^'  falls,  amountinji:  to  about  260 
leet  wnthin  the  city. 

The  series  of  remarkable  lakes  tributary  to  the  Oswego  basin  is 
continued  westward  into  the  basin  of  the  Genesee*  and  includes  Conc- 
«us,  Hemlock,  Canadice,  and  Honeoye  lakes.  These  lakes  serve  as 
Bfttural  reservoirs  and  have  inlets  draining  consi(leral)le  areas  at  their 
upper  ends.  The  slopes  adjacent  to  the  lakes  themselves  are  narrow 
tnd  steep  and  are  drained  by  gulleys  and  torrential  brooks.  The 
area  below  the  lakes  is  rolling  and  the  soil  is  rich  and  extensively  cul- 
tivated. The  areas  and  elevations  of  these  lakes  are  shown  in  the 
following  table: 

Areat  and  elcvattowi  of  Jahr*  in  (inumr  River  hasin/f 


Lake. 


Bflnlock  Lake. 


t'<""         af;.-;.  ""''^- 


Ffff.    Sq.  inHr.fi.  Sf/.  miUs. 


AW,  I  2.S 


Cknidioe  Lake ,    IJW 


ifi.s 


lVr<'i»nt 

w:i  tor 

siirfaco. 


Ck\2 


12.0  r>.r>7 


HoneoyeLake >Ji«)  i'..".  .W-fi  I  rt.ii 


*TlMiie  lake  Ikatilns  are  .<howTi  on  the  Tlnm^oyp,  ranaiulni^iii,  Nti  jili's.  :ni<]  W}i,vIiin<I  t<)|iop:raphic  atlas 
httUof  the  I'nited  States  <reolc^c':«lSur\-i»y.' from  which  t[i«'an'a«ihi(v»'  tw-eM  t;iki-n,  wiln  IhooNccntiun 


. ..     .    _        .  .        -  .     ,      ^--,  - -IS 

Atttiiof  the  United  Stat<a<reolc^c':«lSur\-i»y.  from  which  th'-arca^ihav*'  tw-eM  taki-n,  wilii  lh«'o.\(cr)tiun 
olthoflcfor  Hemlock  and  Canaiicc  lakes,  wlilc.h  an*  from  survcvs  for  the  i:«Mtit'sttT  w.itorworks. 


Above  all  the  private  dams  at  Kochester  the  State  has  a  dam  for 
diverting  water  to  the  Erie  Canal,  and  in  the  basin  of  Black  Creek, 
«ie  of  the  upper  tributaries  of  the  (i(»n(vs(»e  from  tlu»  wc^st,  are  two 
leservoirs,  owned  by  the. State,  also  used  for  the  IxMiefit  of  the  Erie 
Ganal. 

Cuba  reservoir,  on  the  Genesee- Allegheny  divide,  receives  the  drain- 
age from  a  tributary  area  of  20.0  scjuare  miles.  The  storage  volume  is 
454,000,000  cubic  feet.  The  overflow  from  this  reservoir  enters  Alle- 
ghenv  River.  The  storage  water  may  ])e  turned  into  the  summit 
level  of  the  abandoned  Genesee  Vallev  t^anal  and  tlience  into  (Tcnesee 

^ 

Hiver. 
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GENESEE     RIVER     AND     CANASERAGA     CREEK     NEAR     MOUNT     MOR: 

N.    Y. 


This  station  was  established  May  22,  1903,  and  was  discontini 
April  30,  1906.  It  was  located  at  the  highway  bridge  near  Moi 
Morris,  a  short  distance  below  the  inflow  of  Canaseraga  Creek.  1 
Conditions  at  this  station  and  the  bench  marks  are  described  in  Wat 
Supply  Paper  No.  170,  page  65,  where  are  given  also  references 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Genesee  River  near  Mount  Morris^  N.  K,  in  2906. 


Date. 


February  12  «. 
February  13  a., 
February  16«., 

Marrh29 

March  30 

March  31 

March  31 

April  1 

April  2 

April  3 

ApriM 

April  14 

April  21 

April  22 

April  23 

September !.'».. 


Ilydrographer. 


C.  C.  Covert. 

do 

do 

do 

do 

do 

....do 

do 

do 

....do 

do 

....do 

do 

do 

do 

....do 


idth. 

Area  of 
0ocUon. 

Gage 
height. 

Feet. 

Diflcfai 

>rt. 

Sq.ft. 

Sec^ 

118 

298 

5.75 

118 

290 

5.78 

127 

373 

6.00 

171 

1,640 

13.90 

t 
« 

166 

1,500 

13. 10 

1 

1«3 

2.660 

19.05 

U 

193 

2,630 

18.85 

U 

185 

1,750 

14.33 

163 

1.210 

11.611 

161 

1,050 

10.  oO 

161 

1,130 

10.85 

153 

8M 

9.38 

120 

502 

6.89 

127 

460 

6.«0 

127 

HM 

A.  90 

70 

191 

4.15 

a  Measurements  made  under  ice  cover,  average  thickness  of  i(!c,  0.49  foot,  0.41  foot,  and  0.68  loot.  re$ 
tively.    Gage  height  to  bottom  of  ice,  .5.36  feet,  5.47  feet,  and  5.42  feet,  respectively. 

Daily  gage  height,  in  feet,  of  Genesee  River  near  Mount  Moms,  N.  Y..for  19(H). 


Day. 


1. 

2. 

3. 

4. 

5. 

fi. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
1«. 


Jan. 

1 

Feb. 

Mar. 

Apr. 

Day. 

Jan. 

8.95  , 

7.95  1 

7.2 

6.55 
12.05  { 
ia25  ! 
15.45 
15.3 
10.5    '■ 

8.35 

7.45 

7.0    1 

6.7      . 

6.3    '. 

6.15    . 

Feb. 

5.75 

5.8 

5.6 

&5 

.•i.0 

ti.5 

6.55 

(V.1 

.^.85 

ti.05 

5.65 

7.05 

Mar. 

8.2 

1      7.3 

0.8 

0.4    1 

5.8    ■ 
7.7 
7.5    ' 
7.35  i 
7.1 
0.  (i5  1 
0.5 
0.4     1 
(13 
0.05  1 
5.75 
5.55 
5.95  1 
(10 
5.8    1 
I 

&05 

6.85 

&3 

8.25 

8.0 

0.1 

5.9 

5.7 

5.5 

5.5 

5.25 

5.25 

5.25 

5.05 

HO 

a.  I 

13.85 
11.2 
10.3 
10.5 
13.4 
12.35 
11.45 
9.95 
9.55 
13.2 
14.1 
11.7 
10.  .35 
9.35 
10.55 
11.1 

18 

1  19 

4.95 

4.8 
4.8 

'      7.2    1 

20 

5.9 

9.7 

1  21 

5.15 

1      7.7    1 

22 

5i0 

0.3    1 

,  23 

5lO 

0.1 

24 

4.7 

7.2 

1  26 

4.85 

9.0    ; 

26 

5.  as 

8.8 

27 

9.1 

8.9    ' 

28 

21.43 

8.3    1 

1  29 

14.7 

7.7    1 

30 

13.5 

7..'>5 
7.05 

1  31 

18.45 

\ 


Note.— River  frozen  over  from  February  1  to  March  20,  approximately.  During  frozen  period  | 
readings  were  talcen  to  water  surface  through  a  hole  cut  in  ice.  Ice  averaged  from  0.2  to  O.ti  foot  thic 
gage  and  from  0.3  to  0.8  foot  thick  200  feet  below. 

This  station  has  backwater  conditions  during  the  spring  floods;  also  considerable  water  flows  am 
the  left-hand  end  of  the  bridge  above  gage  height  18.0  feet. 
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Rating  table  for  Genesee  River  near  Mount  \foms,  \.  Y.,fnr  lUoo. 


height. 

Dis-      , 

Gase 
hdght. 

Dl8-      ; 

Gage 
height. 

Dis- 

Gage 

DiA- 

charge.  > 

Sec.-ft. 
490    , 

charge. 

charge.  1 
Sec.-ft.  ' 

height. 
Feet. 

chargc. 

Feet. 

Feet. 

8ec,-ft. 

Feet. 

1   Sec -ft. 

4.70 

6.10 

1,215 

7.50 

2.030 

9.80 

3.5«iO 

4.80 

535    ' 

&20 

1,270 

7.60 

2.090 

10.00 

3.700 

4.90 

580    1 

6.30 

1,325 

7.70 

2,155 

10.20 

1      3.840 

5.00 

G25    ' 

a  40 

1.380 

7.80 

2.220 

10.40 

3,980 

5.10 

«75 

6.50 

1.435 

7.iJ0 

2.28.'> 

10.  (W 

4.120 

5.20 

72.5 

6.60 

1.490 

8.00 

2.. 350 

10.80 

4,270 

5.30 

775    1 

6.70 

1,550 

8.20 

2.480 

11.00 

4.420 

5i40 

890 

6.80 

1,610 

8.40 

2.010 

12.00 

5,170 

5i50 

885 

6.90 

1,670 

H.m 

2.740 

13.00 

5,960 

5.t» 

940    ' 

7.00 

1,7.'» 

8.  HO 

2.870 

14.00 

0, 760 

5.70 

995    , 

7.10 

1.790 

9.00 

3.000 

LS-OO 

7,560 

5.80 

1.050    1 

7.20 

1.850 

9.20 

,3.140 

Ki.00 

8,3<» 

5i90 

1.105 

7.30 

1.910 

9.40 

3.280 

17.00 

«.lt)0 

aoo 

l.lttO    , 

7.40 

1,970 

9.<10 

3.420 

IK.  00 

9.»i0 

KoTE.   -Th«»  alwve  table  in  applicable  only  for  open-channol  conditirni.s.     It  is  bused  on  rli.st^hurgn 
urements  made  dtiring  190(>  and  is  fairly  well  defined. 

Monthly  discharge  of  (rfTU'sef  Riirr  twar  Mount  Morris.  \.    Y.,Jnr  VMX]. 

[Drainage  area,  1.070  .square  miles.] 

Hun-oir. 


Month. 


Discharge  in  second-feet. 


Maximum.  \  Mini.,,.,,,,.  ;    M,.«„.      '^^^^Z' .  'IncC" 


Ks*?:: 


^ril. 


8.  .'MiO 

l.OM) 

11.000 

6.H40 


1 .  220 
442 
268 
885 


2.>v30 

tK')0 

l.TKiO 
3.290 


2.04 
.007 
1.58 
3.07 


3. 04 

.U3 

1.82 

.3.42 


Note.— Diacharges  February  1  to  March  20  have  l)een  taken  as  .tO  per  cent  of  the  ofx-n-water  flow: 
btckwater  assumed  March  28,  discharge  corrected. 
Values  are  rated  as  follows:  January  and  April,  good;  March,  fair;  February.  api>roxiniate. 

Discharge  measurements  of  Canaseraga  Creek  7i4'ar  Moxnit  Morris,  .V.    )'.,  in  lUtKl. 

I  I 

iii-:.i.u      .VnMi  of        (Jage  r)is- 


Date 


Ilydrographor. 


C.C.  Covert. 


]Uieh29 

UtiehSO ; do 

IbichSla I do 

April  2. do 

4«il8. i do 

lpfU21 1 do 


r  iiii-ii. 

sei'tion.  1 

h 

'ighl. 

<'harge. 

Ftrt. 

Sq.  It. 

Ftrt. 

Sfi 

'.-ft. 

S4 

')00 

H.  22 

1.880 

H4 

■\:*\ 

S.^) 

1 .  »i20 

M 

'.XtU 

1.3.  .V) 

1 .  070 

SI 

■M\K 

7.  H.') 

1 . 4.'*) 

.310 

7.00 

l.I.'iO 

(Wl 

141* 

4.  45 

47S 

a  Backwater  from  (;enr'sei'  KiV' r. 


GENESEE    RIVER    AT    lllOil    DAM    NEAK    MOUNT    MORRIS,  N.  Y. 

A  gaging  station  has  been  established  at  the  (him  of  the  Mount 
Morris  Water  Power  Company,  in  the  vilhif^^e  of  ^hlllnt  ^h)rris,  N.  Y., 
•nd  readings  have  been  taken  regularly  twice  each  day,  by  John 
McAstocker,  since  September  1,  1905. 

The  dam  is  of  masonry  construction,  having  a  horizontal  crest  of 
^pen  cross  section  255  feet  long.  There  are  two  waste  ways,  having 
-rests  each  12  inches  wide  and  18.0  feet  and  17.9  feet  long,  respec- 
ively,  closed  by  stop  planks  to  about  2  feet  above  the  main  crest; 
Jso  one  short  spillway  with  crest  6  inches  wide  and  1 7  feet  long  and 
'VK)ut  1  foot  higher  than  the  wasteways.     The  dam  and  the  spillways 
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are  separated  by  masonry  piers  6  feet,  8  feet,  and  6  feet  in  wid 
respectively. 

A  portion  of  the  flow  is  diverted  through  a  section  of  the  old  Gene 
Valley  Canal,  which  is  utilized  as  a  headrace,  the  power  being  usee 
drive  a  number  of  mills  and  factories.  In  order  to  determine 
amount  of  this  diversion,  a  gage  has  been  placed  in  the  tailrace  be 
the  mills.  It  is  read  twice  each  day  by  F.  M.  Goff,  electrical  engir 
in  the  employ  of  the  power  company.  A  number  of  meter  measi 
ments  have  be^n  made,  and  a  rating  curve  to  determine  the  di 
flow  through  the  canal  is  partly  developed.  When  the  comp! 
curve  is  developed,  the  data  will  be  published. 

GENESEE   RIVER   AT   ROCHESTER,  N.  Y. 

This  station  was  established  February  9,  1904.     It  is  located  at 
Elmwood  Avenue  Bridge,  in  Rochester,  N.  Y.     The  conditions  at 
station"  and  the  bench  marks  are  described  in  Water-SuppIy  Pa 
No.  170,  page  69,  where  are  given  also  references  to  publications  t 
contain  data  for  previous  years. 

Discharge  ineaxurenienlB  of  Genesee  River  at  Rochester,  N.  F.,  in  1904-190*1. 


Dat«. 


1904. 

JulvUO..! C.  C.  Covprt- 

AugustO I  E.  II.  Flahor. 

August  10 do , 

August  11 (\o 

August  12 do 

August  15 do 

August  27 do 

August  30 do 

Septombcr  17 do 

November  11  .,    C.  ('.  Covert. 


Ilydn^raphcr. 


w'oth.  ^^„S'    nS^t.  'Di«h 


190). 

March  22 Covert  and  Weeks. 

March  22 do 

March  2/S do 

March  27 do 

March  27 do 

March  28 do 

March  2U (io 

April  2 do 

April  3 do 

April  4 do 

May'28 C.  C.  Cove 


■rt 


190(i. 
February  14 fe..    Covert  and  Weeks. 

February  15  «• do 

March  2H Wwks  and  (.'aM»v. 

March  29 do .'.. 

March  30 do 

March  31 do 

March  31 <io 

April  1 «lo 

,\pril  1 do 

April  2 do 

April  2 <lo 

April  3 do 


I 


F(ct. 


382 
382 
382 
382 
382 
382 
382 
373 
372 
3T2 
352 


306 
360 
383 
3K3 
383 
.383 
383 
.384 
:{83 
.370 
375 
374 


Sq.  ft. 
1.010 
97ti 
957 
944 
963 
973 
972 
916 
l»23 
994 


4.220 
4.200 
4,300 
4,200 
4,160 
4.050 
3.9<K) 
2,140 
1.890 
1.820 
974 


1.710 
1.020 
3,160 
3.320 
2,  (WO 
2,860 
2.940 
3.040 

3.  aw 

2.iS0 
2.330 
2.100 


Fftt. 
1.30 
1.  KH 


10 
15 


1.20 
1.  10 
1.22 
1.07 
1-05 
1.20 


10,00 
9.1»5 

10. -20 
9.92 
9.  ><2 
9.50 
9 
4 


lis 

l.S 
.T50 
3.2S 
1.11 


1.40 
1.53 
fi.S5 
7.32 
5.  t»4 
t».  (hi 
6.31 
6.t» 
ti.»> 
5-<)S 
4.70 
4.  10 


Sf^ 


a  The  gage  datum  is245,5l»  firt  above  thecitv  topographic  datum,  to  which  gage  heights  publish 
1904  refer. 

ft  MeasiiriMl  un«ler  ic<»  cover,  about  one-fourth  mile  above  regular  section;  gage  height  to  top  of  k 
feet :  average  thickness  of  ice.  0.50  foot . 

<?  AfpasunnJ  under  ice  cover  at  regwVar  spc.Uow,  ^age,  height  to  top  of  lct»,  1.63  feet;  average  thicki 
Ice,  0.40  foot;  some  needle  Ice. 


LAKE   ONTARIO   DRAINAGE. 


59 


Ihily  gage  height,  in  feet  j  ofOenejtfe  River  at  Roclietder,  N.  Y  .,for  ]UOG. 


Day. 

1 
Jan.  . 

3.0  i 

Feb. 

2.0 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
1.8 
1.8 
1.8 

1.7 
1.7 
1.4 
1.4 
1.5 

2.0 
2.0 
1.8 
l.O 
1.4 

1.5 
1.8 
2.0 
2.0 
2.1 

2.1 
1.8 
1.0 

Mar. 

1.7' 

2.0 

1.5 

1.9 

2.7 

3.1 
•'  1 
2.0 
1.9 
1.8 

1.0 
1.3 
1.0  1 
1.5 
1.0  ' 

1.5' 
1.4 
1-4  , 
1.4 
1.3 

1.5 
1.0 
1.4  1 
1.0 
1.0  1 

1.5' 
2.4  1 

r..o 

7.3  ' 
6.8  1 
0.0 

Apr.  ' 

1 

0.5 
5.0 
4.2 
3.H 
4.0 

4.9 
4.0 
4.0 
3.  <i 
5.0 

5.9 
5.  5 
4.5 
3.8 
3.5 

4.0 
.3.8 
3. 3 
.3.0 

2.8 

2.5 
2.3 
2.2  1 
2.3 
2.2  ' 

2.1 
2.0 
1.9  . 
1.8 
1.8 

May. 

1.8 
1.9 
2.2 
3.5 
3.0 

3.1 
2.9 
2.5 
2.2 
2.1 

2.4 

2. 3 

2.1 

2. 0 
•>  0 

<>  0 

*«■   mm 

2.1 
2.1 
2.5 
2.3 

2.0 
l.S 
1.7  1 
1.0 

1.9 

1 

2.  2 
K9 
1.9  '■ 
3.2  , 
2.0 
2.2' 

Juno. 

2.4 
2.0 
1.9 

l.S 

1.7 

1.5 
2.7 
2.5 
2.7 
1.9 

l.S 
1.8 
l.S 
1.7 
1.5 

1.5 
1.5 
1.8 
1.9 
1.9 

1.7 
1.0 

!:^ 

1.5 

1.5 
1.5 
1.4 
1.3 
1.5 

July.  ; 

1.5  I 
1.4 
1.4 
2.2 

•I  Ji 

2.0 
1.8  1 
l.<» 
1.4 
1.4 

1.4 
1.3 
1.3 
1.2 
1.1 

l.l 
1.1 
1.2  ' 
1.4 
1.3 

1.2  . 

1.2 

1.2 

1.2 

1.1 

1.0 
1.0 
1.0 
1.  1 
1.2 
1.2 

AUR. 

1.1 
1.2 
1.3 
1.2 
!.«, 

1.7 
l.ii 
l.r, 
1.7 
1.7 

1.5 
l.r, 
l.S 

l.r. 

1.5 

1.5 
1.4 
1.3 
1.2 

1.  1 

1.1 
1.4 
1.4 

l.S 

2.  0 

l.S 
1.5 
1.4 
1.4 
1.5 
1.3 

1 

S«'pt. 

1.3 
1.2 
1.1 
1.1 

I.  1 

1.1 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.3 
1.3 
1.4 

1.3 

1.3. 

1.1 

1.1 

1.1 

1.2 
1.3 
l.»i 
1.4 
1.4 

1.5 
2.  5 
.3.  5 
2.  s 
2. 1 

2.  5 
2.S 

2.«i 

2  2 
'II  , 

2.  0 
!.'.» 

l.S 

1.7 
1.9 

3.4 

3.  1 
2.  »i 

2.  5 
2.3 

3.  (i 
3.  3 

2.  •; 
•2.4 
2.  5 
2.5 

1 

Nov.  ' 

1 

3.0     , 
3.  0 
3.0     1 
2.9 

2.8     ' 

1 
2.0    ' 
2.4 
2.3     ' 
2.  1     1 
2.0 

2.0  , 
2.3 
2.0«i  1 

3.01  1 
2.(K» 

2.  OS 

2.  (H. 
2.0s 
1.  07 

5.  0 

1 

4.04 
Ji.  01 
.').  Ox 
4.0»» 
3.07 

3.01 

3.  02 
3.  (K) 
3.01 
2.  OS 

2.  (Hi 

2.9 

2. 05 

2.9 

2.04 

2. 5 

2. 03 

2. 3 

2.02 

1 
3. 3 

2.01 

2.9  1 

«"..  02 

2. 4 

0.  as 

2. 4 

5. 0 

2. 3 

.3.  (H> 

2. 1 

1.9 

3.01 
4.04 

2. 2 

3.  0.3 

1.9 

3.  0 

1.7 

3.  02 

1.9 

•  i.  {) 
5.  (Mi 

2.3  ■ 

4.0 

2.2 

2. 1 

3.  (r> 

3.  0 

2. 7 

2.  (Mi 

4.9  1 

2.  01 

I      5.0  i 

1  'K 

2.  1 
2.0 

4.9 

3.  0 

3.5 

3.  2 

2. 7 

3.0 

2.4  1 

2.S 

1      2.1 

2.7 

2.f^ 

2.3 

2. 1 

2.3 

■             1 

Ralhig  tnhle for  Gerif-see  Rivir  at  RoHiatter,  .V.  Y.,for  lUo',  lUOd 


Gage 
height. 

Dis- 

Gage 
height. 

I)if»- 

'     (J  ago 
holglil. 

I>iM- 

(iH^r 

I)is- 

charge. 

ctjjirp<"». 

rliargo. 

lioiglif . 

chn  r'.:o. 

Fcft. 

Scc.-ft. 

Feft. 

Ser.-tt. 

Frrt. 

Sec.-tf.    1 

Fed. 

Sec.-ff. 

1.00 

400 

1,        2.30 

2.140 

3.  »iO 

4.S4() 

5.  SO 

10,  .^^Ml 

1.10 

490 

2.40 

2.320 

i        3. 70 

5.0.S0 

<i.(M) 

11.400 

1.20 

580 

M        2.50 

2.500 

3.  SO 

5.  .320 

(i.20 

12,(HX) 

i.:» 

670 

2.r.0 

2,700 

1        3. 90 

5.  ."^iO     ' 

:         «i.40 

12, (4H) 

1.40 

700 

"        2.70 

2.900    . 

1         4.(.M) 

5.,s<K) 

1         (i.  1.0 

13, 220 

1.50 

850 

1        2.80 

3,  KM) 

4. -JO 

(..320 

(i.M) 

1.{,SJ() 

1.00 

.   1,000 

2.90 

3. 'MM) 

1         4.40 

»i.s40     1 

'         7.(M) 

IJ.:.(M) 

1.70 

1.150 

1        3.(M) 

3,  r>(H) 

1         4.  iH) 

7.3.SO 

.^.00 

17.S00 

1.80 

1.300 

3. 10 

3. 720 

4.  SO 

7,910 

9.00 

•J  1.400 

1.90 

1.450 

'        3.20 

3, 940 

'         .').(^) 

S..'»00     ' 

10  (M) 

_'."..  100 

2.00 

\,im 

1        3.30 

4,  ItiO 

5. 20 

9.(m:o 

11   00 

29.  (MM) 

2.10 

1,780 

3.40 

4. 3S() 

.1.40 

9.1.20 

2.20 

1.9fO 

"        3.50 

4.(iO0 

.',.♦.0 

10.200 

E, — Tho  al>ovr  tablo  \n  applicable  only  for  npcn-clumin'l  coii'lif  i<»ii^. 
mncnts  made  during  1904-19(H)  an<l  is  Well  <li'Iin<"l, 


It  is  l>a'^'<l  «»ii  di.»*<'hiirpj' 


IKK  2(H»— <)7 
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Monthly  discharge  of  Genesee  River  at  Rochester,  N.  Y.,for  1904^1906, 

[Dralnago  area.  2,360  square  miles.] 


Month. 


February  (9-12) 
March  2-31i>.... 

April* 

May 

June 

July 

August 

September 

October 

November 

December 


1004.  a 


January  (1-27) 
March  (18-31). 

April 

May 

June 

July 

August , 

September. 

October 

November. 

December 


190S.C 


January... 
February.. 

March 

April 

May 

June 

July 

August 

Soptomlwr. 
Octol>or... 
November. 
December. 


190li.d 


The  year. 


Discharge  in  socond-fect. 

Run-off. 

Maximum. 
31,800 

Minimum. 

Mean. 
24,000 

'  Sec.-f t.  per 
sq.  niile. 

'Drp 
inci 

14,500 

iai7 

27,000 

2,500 

12.900 

5.47 

13,200 

4.160 

7,400 

3.10 

7,  two 

1.450 

3,  im 

1.34 

8,500 

670 

2,230 

.945 

3,100 

670 

1.310 

.555 

1.150 

400 

634 

.2i» 

850 

400 

523 

2,500 

400 

986 

.418 

760 

490 

5112 

.238 

13,200 

490 

1.570 

.605 

5,  BOO 

1,600 

2.800 

1.19 

25,000 

1,960 

20.200 

&56 

13,200 

2,320 

4.150 

1.76 

2,140 

1,300 

1,460 

.  019 

7,660 

850 

2.670 

1.13 

4.380 

716 

1,340 

..■itiS 

3,720 

535 

1.230 

.521 

850 

400 

580 

.246 

1,000 

400 

589 

.250 

7,940 

580 

1,400 

.593 

7.380 

580 

2.690 

1.14 

10,200 

1,150 

3,250 

1.38 

1.780 

760 

1.320 

.559 

15.500 

670 

2,680 

1.14 

12,000 

1,300 

5.110 

2.17 

4.000 

1.000 

2.130 

.902 

2,000 

(>70 

i.;wo 

.551 

2.700 

400 

783 

..•«2 

i.tvoo 

490 

878 

.371 

760 

400 

484 

.205 

4.840 

580 

2.2S0 

.9»k» 

11.000 

l.fiOO 

3,tV50 

1.  fwi 

11.600 

1.000 

4.070 

1.72 



lo.rjOO 

400 

2.3;« 

.9S7 

o  Valuf«  for  1904  arc  rati»<i  us  follows:  February  to  May,  good;  June,  July,  Oct<>lH»r.  and  l>»'<'o 
fair;  August.  Sept^nib**r,  and  Novoml)er,  approximate. 

b  Discharge  int<."ri)olate<l  for  missing  diiys. 

f  V^alii08  for  1905  an«  rattnl  &h  follows:  January,  May  to  August.  Xovcmlx;r,  and  Doe<»mlKT.  f.itr:  ! 
and  April,  good:  Septenilwr  and  OotolKT.  approximate. 

<'Vaiut»a  for  1900  arc  rated  as  follows:  January.  April,  NovomlK>r.  and  Doct'>nil>er.  goo<l;  Febi 
March,  May  to  August,  and  Octol)cr,  fair;  Septemi)cr,  approximate. 


CANADICE    LAKE    OLTTLET    NEAR    HEMLOCK,  N.   Y. 

This  station  is  located  at  a  weir  constructed  at  the  outlet  at 
foot  of  the  lake  by  the  city  engineer's  department  of  Rochester.  X 
in  February',  1903.  The  ent  ire  yi(Od  of  the  drainage  basin  passes 
weir.  Tlie  conditions  at  this  station  and  the  bench  marks 
described  in  Water-Supply  Paper  No.  170,  pa^e  71,  where  are  u 
also  references  to  publications  that  contain  data  for  previous  y» 
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MonthUi  disdiorge  of  Canadiee  Lake  outlet  near  Hemlock,  N.  Y.^for  1906. 

[Drainage  area,  12.6  square  miles.] 


Month. 

Mean  dls- 

cbaive  in 

second-foet. 

9.52 

sq. 

Run-off. 

-ft.wr  Dei 
mile.       Im 

0.755  , 

.740 

.H80 
2.20 
1.04 

.H<>4 

.<i93 

JA6 

.519 

.552  ■ 
2.15    1 
2.02 

1.13    1 

)thin 

,'h08. 

r 

0.87 

TY 

9.3.3 
11.1 

27.7 
13.1 
10.9    1 
8.74 

.77 

1.01 

2.45 

1.20 

.95 

.79 

8.14 
(i.  .54 

.75 

her 

.58 

r 

().97 

.63 

ber 

27.1     ' 
3.3. 0 

2.40 

ter 

3.02 

he  yf^T 

14.3 

15.02 

HONEOYE  CREEK  AT  EAST  RUSH,  X.  .Y- 

is  station  was  established  February  13,  1903,  and  was  discon- 
d  April  30,  1906.  It  was  located  at  the  o^ristmill  dam  in  the 
^e  of  East  Rush.  The  conditions  at  this  station  and  the  bench 
js  are  described  in  Water-Supply  Paper  No.  170,  pa^o  72,  where 
iven  also  references  to  publications  that  contain  data  for  pre- 
I  years. 

oily  ducharge,  in  second-feet,  of  Iloneoye  Creek  at  East  Riish,  N.  Y.,for  1906. 


►ay. 

Jan. 

Feb. 

Mar. 

84 
60 
S2 
123 
141 
HI 
77 
44 
44 
31 
29 
61 
88 
43 
54 
60 

84 
42 
42 
43 
42 
37 
33 
42 
40 
43 
25 
38 
39 
70 
70 
70 

60 

60 

148 

194 

172 

123 

84 

99 

70 

70 

77 

52 

52 

52 

52 

52 

Day. 


527  I  17 

445  ,1  18 

329  I  19 

282  20 

553  I,  21 

642  ,  22 

SK>  I  23 

444  24 

541  '  25 

1,1 7(i  ,  2<i 

7«>4  I  27 

.574  2S 

497  I,  29 

411  I  :\o 

.3<K)  !|  31 
345  ; 


. — From  January  1  to  March  26  the  dischurg*^  is  approxiniato;  lh«'  How  over  crrst  of  dam  was 
ted  by  ice. 


Jan. 

Fob. 

Mar. 

Apr. 

60  1 

70 

60 

.105 

(iO 

77  j 

301 

84  , 

70 

44 

305 

104 

70  1 

53 

229 

\m  , 

172  ' 

74 

231 

24(1 

i<M> ; 

94 

219 

321   , 

104  1 

70 

214 

1.T2  ' 

US 

♦iO 

179 

«4  , 

1()9  1 

25 

149 

70 

172 

70 

149 

70 

S4 

1 

107 

125 

77 

««) 

1 

073 

131 

Ci) 

512 

121 

70 

( 

510 

131 

S4 

1 

.023 
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Monthly  discharge  of  Jloneoye  Creek  at  East  Rushy  N.  Y.^far  190S, 

[Drainag<>i  aroa,  238  square  miles.] 


Month. 

Ma 

Discharge  in  second- 
xlmum.    Minimum. 

321                   20 
196                   25 
l.llO                   25 
1.180                  121  1 

■fe**!. 
Mean. 

90.0 
7»i.8 
202 
370 

Run-(».: 

Seo-ft.p»'r  I»<i 
fn\.  mii.\      1'.' 

Janiuir>' 

Februurv' 

March .  / 

April 

UltC. 

0.37S 

.MS 
1. 55 

Note.— Above  values  ar«  ralod  as  a[)prr»xim 

OSAVKGO  lim:R  BASIX. 


DESCRIPTION    OF    BASIN. 

Oswego  River  is  fonned  by  the  union  of  Seneca  and  Oneida  r 
about  12  miles  northwest  of  Syracuse,  X.  Y.,  whence  it.s  cour 
northwestward  to  Oswego,  where  it  enters  Lake  Ontario, 
length  of  the  river  from  the  junction  to  the  mouth  is  about 
miles,  and  the  drainage  basin  along  this  distance  is  a  narrow  sti 
country,  moderately  rolling.  Above  the  junction  of  Seneca 
Oneida  rivers  the  basin  spreads  out,  attaining  an  extreme  width 
and  west  of  about  100  miles  and  north  and  south  of  from  70 
miles. 

The  most  remarkable  feature  of  the  drainage  basin  is  the  cha 
lakes  stretching  across  its  southern  border.  From  west  to  eas 
principal  lakes  are,  in  order,  Canandaigua,  Keuka,  Seneca,  Ca; 
Owasco,  Skaneateles,  and  Oneida.  These  seven  lakes  include  a  ^ 
surface  of  approxhnately  280  stjuare  miles,  increased  by  four  sii 
lakes — Cross,  Onondaga,  Otisco,  and  Cazenovia — to  about  205  s< 
miles.  The  larger  of  the  lakes,  Oneida,  Cayuga,  and  Seneca,  are 
for  steam-towing  navigation,  having  connection  with  the  Erie 
Oswego  canals.  Cayuga  and  Seneca  lakes  are  noted  for  their  t 
and  for  the  abrupt  slopes  of  their  beds  The  influence  of  the  lak 
Oswego  River  is  of  the  utmost  importance  in  contributing  t« 
steadiness  of  its  flow. 

A  fall  of  100  feet  in  the  course  of  the  main  river  is  largely  iiti 
by  seven  dams,  which  also  partly  canalize  the  stream.  The  i 
vening  stretches  are  covered  by  the  Oswego  Canal,  which  drav 
w^ater  supply  from  the  river. 

OSWEGO    RIVER    AT    BATTLE    ISLAND,  N.  Y. 

This  station  was  established  September  14,  1900,  and  was  di 

tinucd  April  30,  1906.     Tt  was  located  3  miles  above  the  mouth  c 

river  and  0.6  mile  be\o\v  tV\e  State  dam  at  Battle  Island.     The 

ditious  at  this  station  and  t\i<^\ienK\\  m^x>&a  ^\^  \'^^\\Vd  in  V 
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apply  Paper  No.  170,  page  74,  where  are  pjiven  also  references  to 
ublications  that  contam  data  for  previous  years. 

hdilli  tjage  height,  in  feet,  of  Oswego  River  at  Battle  hlaiuL  W  Y  ..for  VJ(Ul. 


I>ay. 

•hm. 

5.9 
li.  .^•) 
iV.«>5 
«..  .55 
«i.4 

«i.  5 
(>.(') 
ii.4 
5.8 
h.  75 
5.5 
5.  25 
5.7 
5.  75 

Fob. 

6.a5 

5.85 

5.0 

5. 15 

5.15 

5.1 

5.  25  1 

5.15 

5.0 

5.0 

4.7 

5.0 

4.(J2 

4.9 

4.82 

4.82 

Mar. 

5.15 
5.2 
5.a5 
5.  45 
5.92 
5.8 
5.8 
5.7 
5.  <i5 
5.  i\^ 
5.0 
5.  <55 
5.5 
5. 15 
5.0 
5.0    ■ 

Apr. 

7.4 

7.  «>5 
7.5 
7.5 
7.5 
7.5 
7.4 

7.:* 

7.8 
8.4 
S.3 
8.3 
8.2 

8.  (»5 

7.  a-) 

8. 25 

Day. 

17 

18 

19 

20 

21 

2"* 

S' ! '  .'...'.V..\ 

24 

25 

2i> 

27 

'is 

2t» 

;io 

31 

.Jan. 
5.  S 

:..  75 
.}.  s_ 
.').  .v» 

5.  4.') 
•  1  2 
•i.  7 

•1.  u 
«■).  s,-, 
<1.  «•» 
«..  1 

«i.  4      . 
r..  15  . 

4.  88 
4.tw    . 
4.  H2 
4.K2    . 
4..SS 
4.,ss 

4.  <»      . 
4.X5    . 
4.7.-I    . 
.'.  5 

5.  :i 
5.1 

Ma  r. 

5.  (V, 
5.  ().') 

U.2 
<i.  8 
7.0.-,  . 
7.2 
7.3 

.\pr. 

8. 05 

H.0 

8.0 

7.8,"^ 

7.78 

<i.  55 

a.  95 
<i.  (15 

i\.'y 

•i.  45 

r..  4 

<i.  15 

<>.  55 

Hating  table  for  Osnego  Hlnr  at  Battle  Island,  .\.  )'..  fnr  I'.kh',. 


('•aee     i      Dls-  (Jaec     '      Dim-       ,     (ijieo  Diy-      '      Ca^'o  Dis- 

heignt.      charge.       height.  I  charge.       heipiit,      charge.       h«'i;:lit,      charge. 


Fret. 
.5.00 
5. 10 
5.20 
.5.30 
.V40 
.i.50 
5.r.0 


Sec.-ft. 
7.300 
7,490 
7,<i90 
7,890 
8.090 
8.290 
8.490 


Feet. 
5. 70 
5.  SO 
5.90 
«.00 
«.  10 
15.20 
«. :  0 


See..ft. 

8,  (.90 
8.8*K) 
9. 090 

9.  :i00 
9,500 
9,710 
9.<)20 


Fett. 

W.  -10 
♦i.  50 
r».  i'A) 
(i.70 
(i.80 
♦i.  «M) 
7.04) 


Srr.-ft. 
10. 120 

10.  .CO 
10.5  0 
10.750 
10.9:0 

11.  170 
1 1 .  ;«K) 


Frft. 

7.20 
7.40 
7.M) 
7.  so 
S  (M) 
S.  20 
s.  '0 


Sfc.-f't, 
11.H20 
12.2(0 
I2.7(K) 
l.i.  1.0 
1.3.  .5^) 
14.OL0 
1 !.  :70 


Note.— The  al>ove  table  in  appl'caMc  only  fnr  oiMMwluiiiiui  {■i)iHliti«»ii>.     It  i.<  ha.«<«Ml  on  (lischnrgo 
tasuremeiits  made  during  1900-1904.  and  is  fairly  well  dtllnrd. 

Mfrnthly  discharge  of  ()for< go  Hirer  at  Hatlh   hUuuI.  .V.  Y ..  far  luotl, 

[Drainage  arra,  \.\rM\  sciuan'  miles.) 


Month. 


I)is<-harp'  in  sctond  fi-^-t 


.Maxiinnin.    .MlniniiiTn.       Mc-in. 


limi-.nir 

.^<'c.-ft .  ix^r    l)<>j»tliiri 
sq.  mill'         iiiclu-s. 


^niiarv. . . 

u.m) 

7.7'.«) 
7.200 
«.*.«,  10 

^.'.7(1 
VI.  m)  . 

1.93 
1.74 
2.  4.^ 

•1  '*•} 

an  »i  n 

r2.(M¥i 

1.  .V) 

Prii 

U.-'iOO  ' 

2.  77 

^ 

o  March  1-19.  27  31:  < litharge  for  .Man  h  ISrstini.itc-l. 
'*^'*^'TE.— Values  for  1900  are  excellent. 


CANANDAKJIA    OITLKT    .VT    ALLOWAV,  X.  Y. 

A  temporar}'  gage  was  erected  hv  F.  P.  Willianis,  at  tlio  highway 
idge  across  the  Canandaigua  (hitlot  at  AUoway  September  IS,  1906. 
>e  gage  consists  of  a  hoard  divided  to  feet  and  tenths,  secured  ver- 
bally to  the  northwest  wing  wall  of  the  bridge.     The  zero  jnark  is  at 
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elevation  408.0  and  is  referred  to  a  bench  mark  consisting  of  a  chisel  I 
draft  on  the  northwest  abutment  of  the  bridge  having  an  approxp    ; 
mate  elevation  of  420.25  feet.     The  gage  was  read  each  day  from 
September  18  to  October  30,  1906,  inclusive,  by  George  Tiischer; 
ol)servations  were  taken  at  7  a.  m.,  at  noon,  and  at  6  p.  in.    The 
mean  daily  elevation  has  been  obtained  by  adding  together  twice  the 
morning  reading,  plus  the  noon  reading,  plus  twice  the  afternoon 
reading,  and  dividing  the  sum  by  5.     Measurements  by  means  of 
surface  floats  were  made  at  a  point  alnmt  500  feet  l>elow  the  bridge. 
Current-nfeter  measurements  are  made  on  the  downstream  side  of 
the  Alloway  Bridge.    Owing  to  r^ulation  by  storage  in  Canandaigua 
Lake,  the  flow  in  the  outlet  ordinarily  fluctuates  but  little  during  the 
day.     There  are,  however,  a  number  of  dams  in  the  outlet  by  which 
the  flow  may  be  temporarily  held  back  as  pondage. 

Daily  gage  height,  in  feet ^  of  Canandatgua  Outlet  at  Allowag,  X.  Y.,  for  1906. 


Day. 

Sept. 

Oct. 

Day. 

Sept. 

Ort. 

1 

a7G 

.86 
.86 

16 

as 

2 

17 

M 

3 

18 

- 

0.52 

.n 

4 

.80 

19 

.......          .  5t» 

.« 

6 

.80 

20 

«1 

Lfl 

6 

' 

.78 

21 

78 

LS6 

7 

L52 

22 

7S 

L» 

8 

L(1D 

23 

»; 

L16 

9 

.  8l» 

24 

90 

L19 

10 

.94 
L04 

25 

90 

L2 

11 

20 

82 

La 

12 

1.10 
1.10 

27 

fi2 

lao 

13 

2S 

« 

i» 

14 

.82 

29 

80 

L3 

15 

.76 

30 

1.08 

LI6 

SENECA    LAKE    AT   GENEVA,  N.  Y. 

A  gaging  station  was  established  at  the  foot  of  Seneca  Lake,  October 
IS,  1905.  Tlic  record  is  furnished  by  the  department  of  public 
works,  Geneva,  N.  Y.,  C.  T.  Church,  superintendent.  Readmp:  are 
taken  Wednesday  night  of  each  week  by  the  engineer,  Reynolds  Hill, 
after  the  pumps  are  stopped. 

The  station  is  at  the  pump  house  of  the  city  water  supply,  about  2 
miles  south  of  Geneva,  along  the  west  shore  of  the  lake.  Two  5-foot 
sections  of  galvanized  iron  gage,  divided  into  feet  and  tenths,  are 
fastened  to  a  center  post  in  the  intake  well;  elevation  of  zero  referred 
to  United  States  Geological  Survey  tablet  at  Geneva,  440.78. 

Drainage  areas  tributary  to  Seneca  Lake. 
Kcmka  Lako:  Squaivmil* 

Abov(»  outlet 161 

Water  surface 1'- '' 

Between  Keuka  Outlet  and  Seneca  Lake -^-^^ 

Total 203  J 
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hprine  Creek: 

Above  MontAur  Felk 

Montaur  Falls  to  Seneca  Ijike. 


Sqiiaro  miles. 
. . . .  6G.  5 
. . . .       29. 9 


Total. 


90.4 


23.5 


thcr  drainage 317.8 


Total 

rsurfaoo  <»f  S4»m»<*a  I^ako. 


(17.2 


Grand  total 708.  2 


Gage  heighU  of  Seneca  lAikc  (it  (iennn,  X.  }',  VMi'til. 


5.  Fi-^'t. 

x?r  25 5.0 

)or31 4.8 

mber  8 4. 0 

ml)er  15 5. 0 

inl>er  22 4. 3 

mbor  29 4.3 

[nl>rr  6 4.5 

mbor  13 4.4 

qiIkt  21 4.5 

inb<T  30 , 4.7 

•0.. 

iry3 4.7 

ir>'10 4.8 

My  17 4.0 

ary  24 4.7 

ary31 4.7 

uary  7 4.5 

uar>'  14 4.4 

uary  21 4.4 

•uary  28 4.3 

•h7 4.4 

!hl4 4.4 

?h21 3.9 

•h  28 4.3 

il4 4.7 

illl 4.9 

ills 5.  1 

il25 5.3 

2 5.1 

9 5.1 

16 5.1 

23 5.  1 


May  30 5.2 

JunoO 5.2 

Juno  13 5.  2 

Jun«*  20 5.  3 

hmv  27 5. 3 

J  111  V  4 5.4 

Julv  11 5.5 

July  IH 5.4 

July  20 5.4 

August  1 5. 3 

August  8 (<i) 

I  August  15 ; (") 

i  August  22 (") 

■  August  29 5.  5 

Si'ptonibcr  5 5. 4 

I  S('pt<'mb(T  12 5.  2 

ScptombiT  19 5. 0 

Scptombrr  20 4.9 

OctobiT  3 4.8 

October  10 4.8 

OctolMT  17 4.7 

October  21 4.S 

October  30 4.5 

Xovein})er  7 4.  4 

November  14 4.4 

November  21 4.0 

November  28 4.5 

Di'cember  5 4.  3 

December  12 4.4 

I)ecem})er  19 4.  5 

December  20 4.  5 


«*  Wat<'r  over  gage. 
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CAYUGA   LAKE    AT   ITIIACA,  N.  Y. 

A  gaging  station  was  established  at  the  head  of  Cayuga  Lake  August 
6,  1905.  A  staff  gage  is  used,  attached  to  the  wall  of  the  breakwater 
about  150  feet  from  the  light-house.  Gage  readings  are  taken  once 
each  day  during  the  open  season  and  once  a  week  during  the  winter  by 
Fred  Thomas. 

Gage  height  of  (Jayu^a  Lake  at  Tthara^  N.  Y.,/or  1906, 


Feet. 

January  6 1. 35 

January  13 1. 25 

January  20 85 

January  27 L  10 

February  3 65 

Fcbniarv  10 55 

February  17 40 

F(ibruary  24 35 

March  3 50 

March  10 70 

March  17 G5 

March  24 35 

Man-h  31 1.  GO 

April  7 1.85 

April  14 2.30 

April  21 2.15 

April  28 1.05 

May  1 1.05 

May  5 1.70 

May  12 1.50 

May  10 1.35 

May  20 1.  10 


June 
June* 
June 


0.. 
10. 


1.40 
1 .  35 
1.50 
1.75 


June  23 

J\iiH':;0 1.00 

July  1 2.1 


July  7 2.1 

July  14 2.2 

July  21 2.3 

August  4 2. 15 

August  11 2.35 

August  18 2.2 

August  25 2.1 

Si»ptember  1 2. 15 

September  8 2.0 

Septenil)er  15 1.95 

September  22 1.9 

September  29 1.85 

Octol  )er  1 1 .  85 

October  6 1.7 

October  13 '. 1.4 

October  20 I.«i5 

October  27 1.7 

October  31 1. 75 

November  3 1.  i 

November  10 1. 2n 

November  17 ^'^ 

November  24 1.  ^i-^ 

November  IK) 1.- 

DfH'ember  1 l.-o 

l)ecemV»er  S 1. ) 

December  15 1-1 

December  20 J.l^i 


i 


SENKCA    KIVEK   AT    BALDWIXSVILLE,    X.  Y. 

This  station  was  established  November  12,  ISOS.  It  is  located  ni 
the  State  (lain  in  Baklwinsville,  12  miles  along  the  river  frniii  tlic 
junction  of  Sem^a  and  Oneida  rivers.  The  eonditions  at  tliis  stution 
and  the  beneh  marks  are  d(\seribed  in  Water-Supply  Paper  No.  !""• 
])ag(»  7(),  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


LAKE  ONTARIO  DRAINAOK. 


0)7 


/  discharge,  in  ucoml-feei^  of  Seneca  River  at  Baltlivinsville,  y.  Y../or  lUnti. 


I 


Jan.  ;  Feb.     Mar. 


4.471 
4,448 
4.U26 
4,240 
4,. '£20 

4.3M 
3.31)9 
.3.670 
;i.397 
3,12i> 


3,474 
3.248 
2.229 

2.<we 

3. -276 


3.028 
2.902 
3,050 
2,993 
3,823 


2.750  3.880 
2.681  3.889 
2.609  '  3,777 
2.475  3.744 
2.491  I  3.770 


3.139 
3.156 
3. -251 
3.127 
3.4.>4 


3.472 

3.572 
3.  .572 
3.5:« 


3.287 
:i.s26 
3  ^K4 
4.0(il 
4.00»i 


I  3.H51 
3..SHS 
3.4;iS 
.S.490 
3.413 
.3,  ,313 


1.875  I 
2.434 
2.491  I 
2.491 
2.441 

2.424  , 
2.494  I 
2, 1.34 
2.»i51  i 
2.461 

2.742  ■ 
3.005 
3,107 
3.4.35 
3,:«1 
I 

3,  tHW 
3.7W 
3.253 


3.203 
3.  .583 
.3.409 
.3.220 
3.029 

3,281 
3,031 

2.  (128 
2.976 
2,876 

2,646 
2.719 
2.878 
2.773 
2,473 

2.743 

3.  .574 
4,287 
4.922 
5.227 
5.563 


Apr. 


5.402 
5,924 
5.940 
6.091 
6.107 

6.083 
5.966 
5,272 
5.I590 
6. 124 

6.087 
6.310 
6.310 
6,  .352 
6.999 

6.(i29 
6.505 
6,375 
6.245 
6, 121 

5.918 
5.142 
5,4H5 
5.311 
.5.116 

4.717 
4.. 516 
4,605 
3.  r»4.5 
4.3.34 


May.  '  June.    July.  '  Aug.     S«pt.     Oct.   '  Nov.     Dcu- 


I 


•Sf  MM 

3.928 
3.9tw 
4,179 
4.421 

.3,733 
4.493 
4.. 352 
4.233 
4.288 

4.131 
4.(MNi 
.3.017 
4. 13:) 
4.018 

4.103 
4.  i:» 
3,991 
.3.910 
3.2.52 

3,  /  i  I 
,3. 7:i4 
3. 731 
.3.4<i0 
3.460 

.3.210 
.3,(r.>7 
3. 3:i7 
3.  .5.54 
.3.415 
3.  ,348 


3.434 
3.237 
2,973 
.3.336 
3,i:{7 

3. 1,37 

3. 148 
3.148 
3.241 

2, 77H 

3.256 
'i.215 
3.111 
3,ai7 
2.977 

2.  »iS 

3,  lis 
3.970 
4.2I).5 
4.2;« 

4.2;« 
4.273 
4. 1.H4 
.3.817 
4,122 

4.17H 
3. 7<is 
3.  ,5ti;t 
.3.373 
3..?3l 


2.936 
3.6.58 

3.  .105 
.3,745 

3.  .571 
3.415 
3. 24(i 
3. 7;59 
3. 680 

3.U35 

:i.  .54S 

3. 39S 
.3.205 

2.  SMi 

3. 1.35 

3.  Ui\ 
2.  jiSS 
2.S.37 
.3.020 

2. 875 
2, 510 
2,.H41 
2.  .5iil 
2.613 

2.487  ' 
2.  ir»4 
2.134 
1,70S 
2,:«I9  I 
2. 203  I 


2. 131 
2.09«i 
2.106 
2.073 
l,a51 

2. 728 
2.*;70 
2. 670 
2.50S 
2..T0S 

2.:i56 
1.9,50 
2.440 
2. 3HI 
2.2.51 

2.r.l 
2.  IXi 
2. 107 
1.771 
2. 121 

2.311 
2.  .300 
2. 2r.7 
2.210 
2.117 


1.996  2.  .304  I  3.444  3.9,57 

l.iiOO  2.2»i:i     .3.-2<M  3.<U>9 

2.251  2.11«  1  3.277  4.025 

\Am  2. 201      2.t<.37  3.476 

l.lWl  2.2.59     3.345  3.(M 


l.iiM  2.4«W 

1 .  •.178  1 .  iAY.) 

1.KS7  2.471 

1.472  2.»i.V) 

1.97,H  '  2.700 


3. 2iM  3. 476 

.3. 2  IS  4.Hi2 

3.  rj3  '  3.04.5 

3.017  ,  3.0l»7 

3.(HJ2  3,«i00 


2.0;J2 
2.0;i2 
2.032 
1.000 


2.  m\ 
2.  m\ 

2. 6(Xi 
2. 232 
2. 70H 


2.  TilW) 
3. 100 
3. 4.52 

3.  A'M 
3.  70.5 


3.  667 
3.  »i:i.3 
3.<i4'i() 
4.283 

4.it;o 


1.342  2.  Ma 

2.  Oil.  2..57<i 

2. 002  2.  :*v\ 

l.Ml  2..VU 

2.aL>  2,733 


2. 0.32 
l.'K>!> 

2.0«i7 
2.<IS4 


2. 4.N5 
3.  120 
3.203 
3. 34:> 
3. 303 


o,.H<»7  4.31J 

3..S.-y)  4.H40 

.■{.••w;.5  4..S57 

4.1.30  4.S.57 

4..r.>7  4.«i.55 

4.:>.si  4.<i45 

AAA.)  4.679 

4.7.W)  3.0,37 

4.0.V»  4.224 
4.70.3  '  '.<,\:m\ 


1.703     2.0M      3.;i4.{     4. 50.5 


2.  .34.5 
2.011 
2.011 
l.WO 
1.1»S9 


2.(K)7 
2.  1 1.5 
2.  (M>4 
1..5.32 


3.2.5S 
2.010 
3.42'.» 
3.443 
3.  ,3<.KJ 


4 .  7rK5 
4.. 571 

4.:i.».5 


3.  r,.57 
3. 473 
.3.  .52S 
3.  720 
3.  6.51 
4.237 


I 


-Then*  is  considerable  leakage  at  this  Htation.  which  ha.s  Ikhmi  quiti*  wi-Il  <l«'l»'nninr<l  l>yourn>iit 
i^asureinents. 

Monthly  discharge  of  Serieca  Ricer  ot  BalduitisviUc.  X.  V..f(>r  luor,. 

[Drainage  an.Mi,  3. KM)  squun>  iiiilcs.] 

Di.si'hargi'  in  MMOiid-frrt.  Hun-olT. 


Month. 


Maximum.    Minimum. 


•or. 


ic  yf»ar. 


4.. 520 

3.";:i0 

.5..5<iO  . 
('..(klO 

4.40O  I 

4.2SO  , 

A.im  ' 

2.7.30  I 
2. 2.50 
3.440  I 
4.fHl0 
4.MiO  , 

«1.  (;3(.) 


3.  \m  I 
I.SnO 
2.470  I 
3.«i40  I 
3.0;U) 
2.7.S0  I 
1.710 
1.700  ' 
l.:i4M 
l.<ilO 

2.<ir4) 
I. .140  I 


I'un. 

-ft.  ]M'r 
mile. 

3,«i.s<) 

1.10 

2. 7««0 

.OJM) 

3. 420 

1.10 

.5.  r>i) 

1    V? 

3.  S4<) 

1 .  24 

.''..4.*0 

I.I.; 

:;.tMM» 

.'.Mis 

2.210 

.71:; 

l.!'.'^> 

.f.Jil 

2.  720 

.S77 

.X.vjO 

1.2.; 

3.".m;() 

1.2S 

.•{..is(l 


1.00 


Depth  in 
incluv^. 


1.3^ 

.04 

1.27 

2.04 

1 . 4:5 

l.2r. 

1.12 

.S2 

.70 

1.01 

1 .  .-^7 

1.4S 

14. si 


-Ahovi*  values  an*  fnir. 


SKAXEATELES    LAKE    OI'TLKT    AT    WILLOW    (JLKX,    N.  Y. 

s  station  was  estahlishod  March  10,  1.S95.  It  is  locatcMl  in  tho 
e  of  Willow  Glen,  1.5  miles  helow  the  foot  of  Skaneatel(\s  T^ake. 
onditions  at  this  station  and  the  l)ench  marks  an^  described  in 
r-Supply  Paper  No.  170,  page  70,  where  are  given  also  references 
blications  that  contain  data  for  j)revious  years. 


\ 
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SURFACE   WATEB  SUPPLY,  190C. 


Daily  disdiarge,  in  sf cowl-feet ,  of  Shaneateles  Ijdke  outlet  at  Willow  Glen,  N.  Y.,  for  19( 


1. 
2. 

3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
2iJ. 
29. 
30. 
31. 


Day. 


Jan. 

Fol). 
34 

Mar. 
30 

Apr. 
34 

May. 
72 

June. 

Jnly. 
07 

Aug. 
07 

&»pt. 
70 

Oct. 
67 

Nov.     D 

30 

07 

.'17 

30 

32 

30 

30 

ii 

07 

07 

ti 

70 

67 

OI    i 

30 

32 

34 

30 

83 

07 

07 

Ti 

?-> 

57 

57' 

32 

32 

30 

34 

77 

07 

07 

100 

70 

57 

57 

34 

30 

30 

34 

77 

07 

07 

88 

70 

57 

57" 

32 

30 

30 

34 

77 

70 

07 

88 

70 

57 

57 

30 

32 

30 

32 

i4 

07 

07 

88 

70 

57 

30 

34 

30 

32 

07 

70 

«J7 

88 

70 

57 

57 

30 

32 

30 

38 

71 

07 

07 

88 

70 

57 

.'>7 

30 

30 

30 

38 

07 

70 

07 

n 

70 

57 

57 

30 

30 

30 

30 

07 

07 

07 

77 

70 

57 

tin 

30 

30 

30 

34 

07 

07 

07 

4  1 

70 

60 

30 

30 

30 

34 

70 

07 

07 

t4 

07 

57 

«» 

30 

30 

30 

34 

07 

07 

07 

77 

67 

57 

to 

30 

30 

30 

38 

07 

07 

07 

77 

67 

ot 

60 

30 

30 

30 

30 

07 

70 

07 

77 

07 

57 

00 

30 

30 

30 

34 

07 

72 

70 

a 

07 

57 

fL» 

30 

30 

32 

34 

07 

72 

07 

77 

(w 

Oi 

«£? 

30 

30 

34 

34 

07 

70 

07 

72 

07 

»i0 

m 

30 

30 

32 

34 

07 

07 

07 

83 

(7 

57 

60 

30 

30 

30 

34 

07 

07 

07 

77 

07 

m 

57 

30 

30 

•    30 

34 

07 

07 

07 

72 

67 

57 

57 

32 

30 

30 

34 

07 

07 

07 

72 

-       70 

57 

57 

32 

30 

30 

34 

07 

07 

07 

72 

07 

57 

57 

32 

32 

30 

34 

07 

07 

07 

72 

67 

57 

57 

32 

30 

30 

34 

07 

07 

07 

70 

07 

57 

57 

32 

30 

34 

34 

70 

07 

07 

70 

67 

57 

57 

32 

30 

34 

34 

70 

07 

67 

70 

07 

57 

57 

32 

:i2 

34 

07 

07 

07 

70 

67 

57 

32 

30 

02 

07 

07 

67 

70 

67 

57 

57 

32 

38 

07 

67 

70 

57 

MotUhhj  discJuinje  of  Shnwatclcs  Lake  outlet  at  Willow  OleUy  N.  Y.,  for  /.va7-^'. 

[Drainage  nroa,  74.2  square  miles.] 


Month. 

Dist'hai 
In  outlet. 

pge  in  seoonij 

l-fect. 
Total. 

Kun-olT.o 

Through 
conduit. 

Sec.-ft.piT   D*'plh 
sq,  inik*.       iiuh'? 

August 

lOa'). 

02.8 
76.7 
92.2 
89.5 
58.8 

30.9 
30.7 
31.2 
3.5. 1 
(V9,7 

18.4 
18.0 
18.6 
17.7 

81.2 

95.3 

110.8 

107.2 

l.W               1 

S«'pt<'ml)or 

1.2S               I 

Octolx»r 

1.4*4               1 

NovoinlKT 

1.44                1 

Doccm])er  (1-16). 

17.8            76.6 

l.Ul     .           1 

January 

FohnuiVv 

190<5. 

18.1 
19.7 

49.0 
50.4 

.»i79 

Marrh. .'. 

April 

19.7            50.9 
19. 4             54. 5 

.KS*i 

Mav 

19.2 

88.0 
87.0 

1.20                1 
1.17                1 

1.1».          1 

l.:iO             1 
1.17               1. 
IJH              1. 
l.Ui                  ]. 

June 

67. 8                19. 2 

July 

A  ugu.st 

67.1  19.2            8«k3 

77.2  18.9            9IV.1 
t)8.4                18.6            87.0 
r)7.S  1              18.6             76.4 
58. 1                  18. 6             7«i.  7 

Sopti'niU'r 

Octol>or 

NovomlKT 

I)('C<nnl»f'r 

55. 6 



a  Tnolndinp:  <liv«'r.«*ion  for  water  supply  of  Syracuso.  Tbo  Mow  during  Januarj'.  February.  :ii;<l  M^r 
wa.*»  slightly  :ifTe«"t<'(l  hyiie.  On  account  of' slight  changes  in  conditions  at  weir,  values  ft>r  HO' a 
rated  as  ap'proxlinuto. 


LAKE   ONTARIO   DRAINAGE. 
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ONEIDA   RIVER   NEAR   EUCLID,    N.    Y. 

3  station  was  established  August  30,  1902.  It  is  located  7  miles 
am  from  Three  River  Point.  The  conditions  at  this  station 
le  bench  marks  are  descnbed  in  Water-Supply  Paper  No.  170, 
vO,  where  are  j^ven  also  references  to  publications  that  contain 
or  previous  years. 

IhscJuirrje  ituasurevunis  of  Oneida  River  rwnr  Rucl'uL  N.  Y ..  in  lUOtl. 


«'. 

C.  (\  Covert. 
do 

E.  K.  Wwks. 
do 

1 

llydrc^raphor. 

!  Width. 

1 
1 

Ft(t. 
24.'> 

An'H  of 
tMt;tion. 

Sq.  ft. 
1,400 
1,010 

Nil 
HC4) 

h«'ij?ht. 

F((t. 
:>. ;«) 

4.71 
"  :>. ;«) 
« :,.  30 

1 
DKschargp. 

Sfc.'/t. 
3,490 

lO 

«»r21  . . 

240 

1        23S  , 

1,2H() 
1               TOTt 

18 

234 

1 

IKX* 

a  Gago  hoights  uiuertuin. 
faily  discharge,  in  second-feet,  of  Oneida  River  near  Euclid,  N.  )\,f(>r  VJOfi. 


'>'■ 


Jan.   '   Fftb.  [  Mar.  I  Apr.     May.  '  .Jiinr.  I  July.  ,  .\ug.  '  S*>i>t.  ,   Ort.      N(»v.     Div 


3,7-20 
4,030 
4,030 
4,130 
4,230 

4.1W 
3,080 
3,H30 
4.030 
4,230 

4,030 
4.030 
3,830 
3,(00 
3,(i20 

3,R20 
3,570 
3,020 
3,520 
3,570 

3,SS) 
4,230 
4,740 
4,840 
a,  180 


5,350 
5,350 
5,240 
5,240 
5,130 
4,900 


5,240 
5,240 
5, 130 
4.000 
4,080 

4,280 
4,180 
3,980 
3,020 
3,«20 

3,420 
3,370 
3,220 
3.050 
2,880 

2,880 
2,790 
2.710 
2,540 
2,540 

2,. 580 
2,540 
2,790 
2,880 
3,000 

3,140 
2.920 
3,100 


3,270 
3,100 
3,370 
3,420 
3,570 

3,720 
3,720 
3,570 
3.470 
3,420 

3,420 
3,220 
3,220 
3,220 
3,100 

2.880 
2,880 
2,88.) 
2,790 
2,710 

2,(.30 
2,»30 
2,540 
2,370 
2,370 

2,410 
2.700 
3,570 
3,9:^ 
4.450 
4,790 


4.900 
5,240 
5,240  ' 
5,350  I 
5,350  : 

I 
5,000 

5,470  I 

5,470  I 

1»,58D  ' 

ti,970  I 

0,330  ! 
0,330  I 
«,5'20 
fi,710 
6,710  ' 

0,710  ' 
0,970 
»),H40 
<),K.|0 

r>,.>so 

0,330 
G,3:«) 
0,210 

o.(n.'5 

5,>C40 

5,r>45 
5.2<>.') 
5, 130 
4,9.V) 
4,r»80 


4.180 
4,070 
3,920 
4,130 
4,180 

4.240 
4,070 
3,ir20 
3,770 
3,.'Mi0 


2,3M) 

2.:«o 

2.340 
2.290 
2,'2.')0 
I 
2.110 

'  2.2.'yo 

2,420 
2,.'i90 
2,1)30 


^,:m  2.<ao 

3,500  I  2,510 

3,4«50  2,UJ0 

3,510  '  2,030 

3,070  I  2,o:io 


3,400 
3.4110 
3.211O 
3,210 
3,110 

2.0S0 
2.940 
2,800 
2,«i:«) 

i,:m 

2,470 

2.:)io 

2.«iSf) 
2,7»iO 

2,rm 

2.470 


2,5.-)0 

2,srjo 

2..S00 
2,7«-.0 
2,.')'I0 

2.420 
2,J.'»0 
2.210 
2.  ISO 
2.070 


2,070 
2,070 
2.070 
2.210 
2,340 

2,210 
2.  ISO 
2.  ISO 
2.040 
2,000 

1,920 
1,«W) 
I,7S0 
1,780 
1,7X) 

1,740 
l,ii40 
1.<V40 
l.r/K) 

i,:iOo  I  1.300 


1.570  , 

i,;i,so 

I.IUO  I 
1.140 

907  I 

907 
907 
9U0  , 
9«.H) 

\m  , 

907  I 
84.") 
990  I 
1..300 
1.240  I 

1,170 
1.0()0 
l.O.JO  I 
1,140 


l.."»<)0 
l..^>00 

1 . 4:.o 

1.400 


2.070  '  l..^so 
2.070    i,;«X) 


2.070 
2.070 
2.070 


1.100 
1.710 
1,<»20 


1,270 
l.HK) 
l.(KM) 
1,070 
<«K) 

9«>0 
041» 
VJ07 
*>4'.> 
(«)7 


7s;{ 

742 
742 
742 

742 
712 
742 
742 
824 

742 

742 

I 

avs  I 

<i.')S  ' 
X'iM 

4(».')  I 
r,70 

I 

742 
7IJ  I 
7<L> 
H2I  I 
S24 

.S24  ' 

S24 

S24 


M.') 
7.S3 
7r,2 
S04 
824 

9»)7 
S45 
949 
1.070 
907 

{m 

9^>0 
9<.K) 

007 

02s 
i.(rjo 

{.(KJO 
1,120 
1,140 

040 
040 
040 

0 10 
040 

l,(rjo 

1,(KM) 
l.(W 
1,000 


1,000 
1.120 
1 , 1««) 
1.0(J0 
1,090 

l,Oi»0 
1 .01« 
l.C'.X) 
1.000 
1.000 

1 ,  120 
1 .  100 
1,170 
l.fKX) 
1,020 


1,9W) 
1.080 
1,S70 
1.970 

2,. 170 
2,370 
2..VI0 
2,.V<0 
2,7.'0 

2.SS0 
2,880 
2.710 
2.rKJ0 

2,o;w 


1,120  ,  2.070 

1.100  2,710 

1,270  2.710 

1.:MK)  2.710 

\,XM)  L',830 


I .  .V)0 
I .  :.70 
1.300 

i.:v»o 
1,4:^) 


2,S><0 
2..S80 
2.X80 
3.0:0 
2,000 


1,«»40  I  2.070 
l,«-,40  I  2..'J00 
l,«i.s()  2,370 
1,7^0  2,2:i0 
1.7S0  2,,'iHO 
2.710 


— During  January.  Febniary,  and  u  i)nrt  of  Miinh  th»'  rivi-r  w.is  pnrlly  fro/j'n  jihovi'  dam,  l»ut 
jgh  to  modify  (low. 
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SURPACK  WATER  SUPPLY,  190f). 


Monthly  discharge  of  Oneida  Rvier  near  Eyelid.  N.  Y .,  for  1906. 

[DraiDagc  area.  1,310  square  miles.] 


Month. 


January 

FehruuVy 

Manh. .'. 

April 

May 

Juno 

July 

.\ugust 

SeploniU'r 

OctolMT 

NovemlH^r 

I)oi>emlK,T 

The  vpar 


Note.     Above  valiins  are  goo<l. 


Discharge  in  second-feet. 
Maximum.   Minimum.  I    Mean. 


0,970 


5,350 

3,570 

4,240 

,'i,240 

2.540 

3.470 

4,790 

2,370 

3,200 

0,970 

4,(i80 

5.970 

4,240 

2,470 

3,3.50 

2,800 

2,070 

2.390 

2,340 

1,300 

1,780 

1,570 

860 

1,080 

886 

495 

744 

1,140 

702 

9«J2 

1,780 

1,020 

1,2K) 

5,  aw 

1,870 

2,570 

495 


2,570 


Run-off. 

StH-.-ft.  jier   D*'i 
sq.  mi 


1>er    ih'] 
e.    !   in< 


3.24 

2.  tM 

2-44 

4.  .'rfi 

2.  'i<i 
1.S.J 
1.3<i 
.824 
.  54  iS 
.734 
.977 
1.9»i 

l.«.#H 


ONEIDA    CREEK    AT    KENWOOD,  N.  Y. 

A  report  of  the  flow  of  this  stream  during  the  latter  portion  of 
low- water  season  of  1906  has  been  furnished  by  the  Oneida  Com 
nity.  The  record  includes  the  flow  through  a  24-inch  Hercules  w 
and  a  24-inch  Camden  water  wheel,  as  well  as  the  flow  over  the  ( 
when  any  occur.  The  Camden  water  wheel  was  little  used  du 
this  period.  The  water  was  drawn  below  crest  level  of  Sunset  I. 
storage  j)()nd  and  nearly  the  entire  twenty-four  hour  How  of 
stream  passed  through  the  wheels  during  the  ten  and  one-foi 
hours  daily  run.  No  adequate  records  were  kept  during  the 
three  weeks  of  September.  The  run  of  the  mill,  however,  indie; 
that  the  flow  was  considerably  less  than  during  the  period  cov( 
by  the  record.  A  gaging  record  of  this  stream  in  1900  showed  a  n 
mum  How  for  several  days  of  13  to  15  second-feet,  or  an  averair 
0.222  second-foot  per  s(juare  mile  from  a  tributary  drainage  are; 
63  s(piare  miles. 

J)isrhanft'  of  Onvlda  i'rcch  at  Kvnuood.  A'.    Y.,  for  VJOf,. 


S('<'.)ii(i-fo<'t. 

Scplf'inlxT  22 22.  ■) 

ScptcnilxT  21 19.  0 

Scj)t('inl)<'r  2-'» 17.9 

8(*])t<-nil»cr  2<; 17.  :i 

Sc])tcml)('r  27 15.  0 

SfptcinlMT  2S l.-^S 

ScptciiilxT  29 !«;.  2 

OrlolMT  1 19.  S 

()<•!(. Ixr  2 1:5.  S 

OctolxT  :\ l:i.s 

Oclnlxr  7} IM.O 

OctolxT  (1 2(i.  2 

( )('!«»)»(  1-  7 <il.  .') 

()c(«»l)«r  S Ki.O 

OctolxT  9 24.  7 


October  10 

0(i(»b(T  11 

October  12 

October  13 

October  11 

( )ctober  ir> 

V  )ctob('r  1() 

*  )ctober  17 

I  )<'t<»ber  IS 

October  19 

October  20 

\  )ctob«'r  21 !■ 

October  22 ' 

October  2.5 

October  21 


LAKE   ONTARIO   DRAINAQK. 
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CIIITTENANGO   CREEK   AT   CHITTENAN(J(),  N.  Y. 

station  was  established  May  22,  1901.  It  is  located  at  the 
•treet  Bridge  in  the  village  of  Chittenango  and  is  one-half  niilo 
the  State  dam  diverting  water  for  the  supply  of  tlio  sunuiiil 
f  Erie  Canal.  The  conditions  at  tliLs  station  and  the  hcnch 
are  described  in  Water-Supply  Paper  No.  170,  page  S2,  where 
^en  also  references  to  publications  that  contain  data  for  j)revi- 
ars. 

srharge  v\ea»uremcnt9  of  Chittenango  Creek  at  ChitUnaruft).  \.  )'..  in  I'jmi. 


Hydrographer. 


E.  F.  Weoks. 

do 

tT do 


«•'•"".: iJz::L  .:.:';^;r..  "--^0. 


:>s  I  170  2  1.4) 

'.7  i  I.'-  2.  11 

101  1..VJ 


St  r.-fl. 

•JOl 


<•! 


lij  gofje  height ,  in  feet,  of  Vhittniango  Creek  at  (Idttennuga,  \.  Y..  fir  J'.Kffi. 


• 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

.hine. 

.Itily. 

.\ii>r. 

Srpt. 

Oct. 

Nov. 

|)«H-. 

2  a^i 

1. 75 

1.55  , 

2.a5 

1.  .55 

1.8."> 

o  •» 

1.4 

1.0 

1.0 

1.  •'» 

1.4 

LttTi 

1.55 

L65 

1.95 

1.85 

1.  75  j 

2.0 

1.5 

I.O 

1.  0 

1.5 

1.0 

1.05 

1.45 

2.35  ! 

2.05 

24 

I.  tV5 

1.8 

1.5 

1.  1 

1.4 

1.4 

1.0 

2  3 

1.5 

2.65 

2.2 

2.25 

1.4.'>  ' 

2.0 

1.4 

1.0 

1.5  ' 

1.0 

1.0 

2.2 

1.4 

2  0 

2.5 

2.35 

1.3.)  . 

1.8 

1.4 

I.  1 

1.4 

l.«i 

l.Ji 

!     2  15 

l.;i5 

1.75  1 

2.4.5 

2.  15 

1.  2,-»  1 

1.  Ti 

1.4 

1   2 

1.  0 

1.  .'> 

2  5 

1.05 

1.4.') 

1.55 

2.;v> 

1.95 

1.4.'. 

1.0 

1.5 

1.  1 

1. 1> 

1.  i' 

l.S 

20 

1.35 

1  55 

2.3 

1.  75 

2  (X) 

1.5 

n. 

1  "' 

1.  5 

1.  5 

1.7 

l.<»5 

1  45 

1  4.5 

2.  a5 

1.75 

1.  U') 

1.4 

1.4 

I   2 

1.5 

1.  «> 

l.». 

1. 15 

1  45 

1.55 

2.95 

1.  75 

1.  75 

1.  «> 

1.4 

1.  2 

1.  1) 

1.  •) 

l.r, 

20 

l.^ 

1.6 

2.8 

1.8.". 

1. :« 

1.4 

1.4 

1.  2 

1.0 

I.  1 

1  r. 

20 

1.45 

1  55 

2.4.-> 

1.8 

1.  75  , 

1. .') 

1.4 

I.  2 

1.  5 

1.  s 

l.«. 

l.ftS 

1  35 

1.45 

2  25  ' 

1.  95 

1.  <i5 

1.4 

1.4 

1.0 

1.4 

1.  ( 

1.0 

1.9 

1.45 

1.5 

2  4 

2.  15 

1 . 5.'i 

1.4 

1.4 

1.0 

1.  >> 

1.  »i 

I.s 

1.9 

1.4;> 

1.4 

2  85 

1.85 

1.  .'m 

1.4 

1    . 

1  2 

1.  •• 

1    li 

A  2 

, 2. 0 

l.:« 

1.  .V> 

2  i\r> 

1.  Jh'j 

l.K 

1  ■' 

1.2 

1   '* 

1  •> 

1     >• 

2    1 

1.H5 

1.45 

1.4 

2.  :i.'. 

!.♦. 

2  I 

1.4 

1.2 

1    ' 

1.  '• 

1.  <• 

1..S 

205 

1.45 

1.45 

2  25 

1.5.*. 

2.  75 

1.4 

1.  2  . 

1.  :i 

1.  s 

2  4 

1. 1. 

1. 95 

1.25 

15 

2  2    , 

2.  0.') 

2.  X 

1  '' 

1.2 

1  ' ' 

I  i> 

•  »  ■> 

1.  t 

2.  a** 

1.3 

1.4 

2.1     ' 

1.  sr, 

2.  ■') 

1   2 

1.4 

.'■  •• 

1  '• 

1  .s 

1.2 

2. 3 

2.1 

1.  .15 

!.«*.')  ' 

1.  U'l 

•>  •> 

1    •) 

l.t. 

1.  <i 

1. 1' 

1.  )i 

1    0 

■    -2.55 

2.3 

1.  45 

1.S.-I 

1.  15 

2  0.'. 

1.  2 

I..*. 

1 .  t 

1  •) 

1.  I> 

1.  s 

2.7 

1.85 

1.5 

I.  75 

1.4.". 

2  5 

1  2 

1.  4 

1.  <i 

1.  >i 

1.  Ii 

l.-s 

2. 5.'» 

1.85 

1.4.') 

1.7 

1.  25 

2.  4.'. 

1  "' 

1.2 

I .  •"> 

1  s 

1.  4 

l.». 

2.  1 

1 

2.1 

I.  55 

l.t> 

1 

l..'1'i 

2  2') 

1.  2 

1.2 

1.4 

1. '.» 

1   '* 

I  <. 

1.95 

2  0 

1.0 

1.7 

1 .  4.') 

2  05 

1   •> 

I   2 

1  •) 

2  <i 

1  ■"» 

1.5 

2.  a5 

1.  75 

:t7 

1  r. 

,{  05 

I  •;.'. 

1   *' 

1    0 

1  '  1 

1.  s 

1.  s 

1.4 

1.85 

1.55  1 

:i  15 

1  55 

2  >S.^. 

2  15 

I  "' 

1.(1 

1  •> 

1.  >> 

1  1: 

1.4 

,     1.75 

2.  25 

l.»i 

2  fi.'> 

2  05 

1.  :< 

N 

1  >• 

•  1) 

1  t 

1  5 

'     1.96    . 

;i  15 

1.  fi.'l 

2  4,-> 

2.  15 

1  '* 

1.0 

1.  •> 

1   s 

1  i 

1 

2.  75 

2.  15 

-  -    • 

1  '' 

1.0 

I      *  ' 

- 

There  was  no  if-e  obstnictioii  provi'.u.**  t<>  inim.iry  2:!.  \ftcr  li.i.-  «!."l«  tl  <'ii'  w.-^  «j<»ti;«'  .-lion* 
ne  ice  at  gage,  varying?  from  0.25  t«»o.».  foot  th  ck;  l>iit  tho  }<trrjiiii  wjisp.oi  «iiiii«l\  <  1os«m1  dnr- 
ntcr.     During  the  fro/.eii  jmtumI  gugo  hoights  wfre  taken  to  water  surfim-  tluo\:L'h  a  hoir  iii 
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SUBFACE  WATEB  SUPPLY,  1906. 


Rating  table  for  CkiUenango  Creek  at  CkUtenango,  N.  Y.,for  1906. 


hdght 


t.  I  chAjge. 


Oase 
height 


DiB- 


t.  ;  chaige. 


Feet. 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
I.jO 


8ec.-ft. 
20 
25 
30 
35 
40 
50 
GO 
70 


Feet. 

i.no 

1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


I 


Sec-ft, 

100 
115 
135 
155 
180 
210 
240 


Gage 
height. 


Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 


Dls- 
chazge. 

<3ago 
,  height. 

ehAige. 

See.-ft. 
275 

Fert. 
3.20 

Sec.^. 

315 

3.30 

680 

355 

3.40 

735 

395 

3.50 

790 

440 

3.00 

850 

485 

3.70 

910 

530 

, 

j    580 

Note.— Tlie  above  table  is  applicable  only  for  opon-channfi  cundltions.    It  is  based  on  disc 
meaaurements  made  during  1904-1906,  and  U  well  defined. 

Monthly  discharge  of  Chittenango  Creek  at  Chiltenango,  N.  Y.,for  1906. 

[Drainage  area,  79  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Usximum.  i  Mlnlmmn.      Mean.     **;;V,P:'  ^„ 


January. . 
Febniary. 

March 

April. 


Ma 


«y 

June 

July 

August 

Septemlwr. 

Octobt»r 

November. 
De<.'em]x?r. 


395  I 
240  ' 
910  ; 
506 
555 
440 
210 
83 
100 
155 
27.=>  i 


The  year. 


(«0  i 
910 


108 

177 

2.24 

45 

87.8 

1. 11 

55 

IGO 

2.14 

78 

217 

2.75 

45 

166 

2.10 

45 

164 

2.  OS 

40 

68.9 

.872 

20 

52.6 

.666 

30 

:i.7 

.654 

00 

91.6 

1.16 

40 

92.7 

1.17 

.30 

113 

1.43 

20 


121 


L.VJ 


Note.-- Values  are  rat<vl  as  follows:  January.  Mart'h  to  July,  and  Ovtolwr  to  Deceml»cr.g«x>d 
niary,  August,  and  SepUMulxT.  fair. 


SATuMOX  RnT.R  HASIN. 


DESCRIPTION    OV   BASIN. 

Salmon  Kiver  rises  in  the  soutliwestern  part  of  Lewis  County,  X 
flows  first  southward  then  northwestward,  and  enters  Lake  Out 
near  Port  Ontario.  The  l)asin  above  the  <xtt^iiij?  station  is  rolling 
ven^  sandy,  rock  lying  near  the  surface  in  the  iipj)er  part  of  the  wi 
shed,  where  th(T(^  are  also  extensive  tracts  of  original  forest, 
region  is  subject  to  heavy  falls  of  snow,  which  sometimes  a(*cuniu] 
in  the  forest  areas  to  a  dej)th  of  several  feet  and  melt«  gradually  dii 
March  and  April,  feeding  the  stn^am. 


LAKE   ONTARIO  DBAINAGE. 
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Draxnage  arean  tributary  to  Salmon  River. '^ 


Ailcwn  Rivrr  iiI>ove  Osceola 

SiLiidn  Rivpr  Irom  <>aci^la  to  juni'tlon  of  North  Brunoh i 

^OTth  lirerh-h  SHlinon  River: 

.llK)VP  Mill  f 'rrok 

Miil  i'Tit'k 

Fr-m  Mill  t.-n-^'k  to  mouth i 

Total 

fei-non  Klvor  fnnii  North  Bniiii'h  to  Siilmon  Falls 

BiJmiin  Rivor  from  Salmon  FiiUs  to  Bruvfr  Dam  Hrook 

B^aviT  Diun  Brook 

UiDtin  Rivf*r  from  Beaver  Dam  Brook  to  Samlbank 

Iilmon  Rivor  from  Sandbank  to  Orwell  Brook 

ynuU  Bn)ok 

hlmctn  River  from  Orwell  Brook  to  Trout  Brook 

rrout  Brook ' 

liJmon  Riv<'r  from  Trout  Brook  to  Fox  Bridge 

Union  Rivor  from  Fox  Bridge  to  IMilaski 

Iidmon  River  from  1'uhi.ski  to  mouth 


Sq. 


TVli. 

Tol.il 
an'a. 

milf*. 

.S7.  tnilrs. 

44.04 

44.04 

iii.oa 

70.07 

s;{.():. 

14.2:. 

2.  :i.'> 

W.u"> 

l<ii>.72 

23.70 

IIW.  42 

0.  (L'. 

IW.  47 

i:>.44 

214.  i»l 

l.(« 

21:,.  IM 

1.2s 

217.22 

23. 13 

240.  :i') 

2. 10 

242. 4't 

14.40 

2.'>»i.  S.*> 

\.\ri 

2'.s.  77 

7.  41> 

2(i<i.  2»> 

f).  MO 

272.  Hi 

a  From  r.  S.  Gcologieul  Surv«'y  topograjjluc  maps. 


SALMON    RIVER  NEAR    Pl'LASKI,   N.  Y. 

This  station  was  established  September  o,  1000.  It  i.s  located  at 
^ox  Bridge,  near  Pulaski,  N.  Y.  The  conditions  at  this  station  and 
he  bench  marks  arc  descril)ed  in  Water-Su])])Iy  Pa|)cr  No.  170,  pajije 
rt,  where  are  given  also  references  to  j)ublications  that  contain  data  (ov 
ffevious  years. 

Discharge  jMosurementJt  of  Salmon  River  jwar  PuJanki,  X.  >'..  in  V.HKl. 


DaU\ 

E.  F.  \ 

nydrogrupher 

'  Wl 

F( 

ft.    '     S 

1S2 

170 

i:>s 
17:. 

ild.'iki. 

2  •.2 
2  .".2 
2  .V. 
2. «..'. 
2.  70 

2  70 
2  7  a 
2.  «..•) 
2.  rut 

2.  :> 

2.  t>2 
2.  <is 
2  .*  vs 
2.  r.0 
2.  'lO 

2  4:> 

2.  42 

2.  ;w 

2.  35 
,     2.  35  . 

ri'ji  of 
■tioii. 

7.  ft. 

7x7 

l')S 

l7r. 

312 

A",  r. 

S.'|i|. 

2  ;m) 
2  ;;o 
2.:i.s 
2. «..') 
2.  .V) 

2.  10 

2  :;.s 
2. 40 

2  32 

2.  :;o 
2.:;j) 

2.  2a 
2.2:, 
2.  .30 
2.  2.') 

2.  25 
2.  2h 
2.  2.'i 
2.  20 
2.25  . 

Ffft.          Str 
a  (H) 
2.40 

2.  2.-) 

3.  20 

fur  r.Kn,, 

1 
<»ct.      .Nov. 

3  30      :\.-n 
j.'O      3.10 

2.  7S       3.  0,^, 
2  .'.0        3.00 
2.  a.s        3.  (K) 

1 

2.  (^S       2  *»s 

3.  S2        2.  «I2 
3.  .'.0        2  SH 
3.10        2.  .K.'> 
3.  .V,       2  \rl 

1 
3.  4S       3.  IS 
3.  -22       3.  40 
3.  Oa        3.  2.'i 
2.'«S       3.12 
2.  l<0       2.  US 

i 
2.  SO       2  IW 
2.  7.->       2.  iC,  1 
2.  7C»       3.  (L» 
2.  «12       4.(W  ; 
il5       3.N» 

iirgr. 

nil  18 

Veeka.. 
overt.. 

ITS  and 

ight,  i 

Feb. 

3.05 
3.25 
3.18 
3.20 
3.25 

3.12 
3.15 
.1.20 
3.20 
3.20 

3.18 
3.15 
3.15 
3.20 
3.18 

3.12 
3.15 
3.12 
3.08 
3.08 

3.1>S(\ 

^a^^l  18 C.  C.C 

3t<»mJH*ra) do. 

toher  25 Barron 

Covert. 

• 

04 

54 

4.'iO 

latje  he 

Jan. 

4.18 
3.78 
3.()8 
3.90 
4.00 

3  90 
3.50 
3.50 
3.50 
3.-I0 

3.  42 
3.50 
3.40 
3.36 
3.35 

3.38 

May. 

4  (rj 

3  «»o 

4  ;^ 

4  U'l 
1  S2 

4  ;;2 

3  ;n) 

3.  «iO 
3.  so 

3.  7S 
3.  .'m 
3.  70 

.">  n» 

4  4S 

3.  -KS 
3.  .\S 
3.  4S 
3.  32 
3.2U 

*/'/  vr  fi((ir  1*1 

.hiiH-.    .lulv. 

2  \rl        \   1.') 
2  HS       .;.  .s(» 
2  ,S2        3.  ;>(l 
2  .W»       3.  7."f 
2  7S        4  IS 

2  !».',       3   »:. 
2  'SI      3.  \:, 
3.  Ji.')       2. «».". 
4  3.->       2.  .^s 
3.  (..'.        2  \*) 

3.  4."»       3.  :;2 
3.1s        3.1.') 
2.  IW       2.  IM) 

2.  \):>     2.  i:> 

2.  S2       2.  70 

2  SO         2  li.') 

2.  S()       2.  <is 
2  SO       2.  70 
2  XS       2.  <M 
2.  »2       2.  <io 

J}nily  I 
Day. 

n/ect, 

i  Mar. 

3.42 
1    3.30 
'    3.('i0 
.    4.2.'» 

■    412 

'    3.72 
3.  ti5 
3.  TjO 
3.42 
3.42 

3.2r) 
3.25 
3.  10 
3.0s 
3.0s 

3.05 
3.  (K> 
2. 05 
3.00 
3.00 

of  Sal, i 
,\pr. 

4  42 
4  la 
4  00 
4.  2.-. 
4.  S,'^* 

4.  4.'5 
4.  12 

4.(N) 
4.0s 
4. 0.S 

1 
4.20 
4.22 
4.  .SO 

4.  r2 

♦).  i«) 

1 

(1. 3.') 

5.  75 
a.  5S 
5.  52 
0.OU  . 

.3.  .'H< 

3   la 

2  1»2 

3.  10 

3.  10 

3.  IS 

3.  40 

3.  2a 

3.  -22 

3.  1,'. 
3.  10 

3.  (K) 

3. 00 
3.  05 

3.  25 

4.  :i\ 

3.35 
3.35 

4.  30 

3.70 

3.32 
3.28 

3. 32 

3.  25 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  (jage  height,  in  feet,  of  Salmon  Rirer  near  Pulashi,  N.   Y.,for  1906 — Continui?d. 


Day. 


21. 
22. 
23. 
24. 
2.5. 


20 

27 

28 

30 

31 


Jan.      Feb. 


Mar.  '  Apr.     Hay.  j  June.    July.     Aug.     Sept.     Oct.      "Sox.    D:c. 


1 

■ 

• 

— 

— ^— 

3.  fi8 

3.38 

2.98  1 

5  15 

3.12 

2  Tl 

2  70  ' 

2  38 

2  25 

3.95 

3.52 

IS 

4  40 

3.U5 

208 

5  10 

3.10 

2  70 

2  72 

2  45 

2  32 

3  45 

3  b6 

in 

5  75 

3.92 

2.02 

5  02 

3.02 

2  78 

2  1)8 

2  45 

2.58 

3  IJ* 

3  5J 

J.M 

(I  81) 

3.85 

2  98 

4  45 

3  00 

2  80 

2  ti5 

2.38  , 

2  72 

3  in: 

o  4U 

t% 

5.40 

4.05 

2  95 

4  20 

2.98 

2  78 

2  m 

2.35  ! 

2  48  ' 

3.  12 

3.25 

xm 

4.75  , 

4  30 

2  98 

402 

3.00 

2.70 

2  52 

2.35  ' 

2  40 

3  42 

3  22 

111 

4  40  1 

3.80 

4  4.3 

4  02 

3  28 

2  ()2 

2  50 

2.35 

2  40 

3  oU 

:\  w 

an 

4.12 

3.55 

5  28 

408 

3.75 

2.0) 

2.50  , 

2.35 

2  48 

3.4S 

4.(1) 

xmi 

3.JW 

5  2 

4.00 

3.  SO 

2.(« 

2  50 

2.35 

2  45 

3  75 

4u5 

t» 

3.70 

4  95 

4.05 

3.12 

3.oO 

2  52 

2.35 

3.32 

3  :-A 

3.50 

3.M 

3.78  . 

4.78 

3.00 

2.05 

2.30   . 

3.40 

tn 

Note.— StreHin  not  entirely  closed  by  ice  during  winter  period,  but  channel  obstructed  «i  times  bf 
nco<lle  and  anchor  ice. 


liaUiuj  table  for  Salmtm  Rtver  near  Pulaski,  N.  Y.^for  V.H)*;. 


Ciiice 
height. 


Fret. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.  20 
3.30 


DlB- 

churge. 

Sec.-ft. 

40 

(57 

U3 

124 

101 

204 

•      -253 

307 

MA 

422 

481) 

.ViO 


height. 
Feet. 

Dis- 

Gage 
height. 

I)l8- 

\     (JaKe 
!  height. 

Feet. 

Dis- 

charge. 
Sec.-ft. 

chargo. 

Sec.-ft. 
1.080 

cluirge. 

Feet. 

Sec.-ft. 

3.40 

020    . 

4.00 

5.80 

4.4UO 

3.50 

007 

4  70 

2.140 

590 

4.780 

3  m 

781 

4.80 

2.300 

O-U) 

.5.100 

3.70 

805 

4.00 

2.470 

0  20 

5.  tiO 

3.80 

9t)5 

5  00 

2,040 

0.40 

0.530 

3.00 

1,000 

5  10 

2.840 

0  00 

7.340 

400 

1,170 

5  20 

3.020 

0.80 

8. 190 

4  10 

1.300 

5.30 

3:240 

7.00 

9.070 

4.20 

1,420 

5.40 

3,400 

7. -20 

10.  UH) 

4  ,S0 

1.550 

5.50 

3.700 

7.40 

11.000 

4  40 

l.OSO 

5.00 

3.950 

7.00 

12.0tii) 

4  50 

1,830 

5.70 

4.200 

NoTH.—Thc!  above  table  in  applicable  only  for  open-channel  conditions.    It  is  based  on  disdiAi!' 
nioasurrrnente  made  during  lft.i'.;  to  l*iO0,  and  is  fairly  well  defined. 

Monthly  fliachanjc  of  JSalman  Hirer  near  Pulaski,  X.  Y.,for  1906. 

[Drainage  artMi.  250  square  miles.] 


Month. 


Disc'hargt''  in  Hocond-fcot.         I  Run-off. 

Mttxi,„„„,.!Minlnu.m.      Moan.      ■'t;;['i,|r    m!*' 


•Tjinuury. 
F('l»niji'rv 
M.ircb..".. 


.Vpril 

Mmv 

.Juiii' 

July 

August . .  . . 
Sj'plt'inlK'r. 
(H'tdbrr. .. 
NoviMubj-r. 
DciTiiibcr. 


8.020 
2.840 
1.020 
1.7.T0 

•»'>W 

1.300 
1.980 
1.830 

S.  ti20 


1.180 
349 
101 
124 
07 
44» 
124 
280 
;{23 


40 


1.340 
040 
880 

2,.^'n) 

943 
370 
:i90 
125 
104 
519 
(ilN) 
554 

7.S0 


.5.17 
2.47 
3  40 
9  07 
■.i.  ti4 
1.4:{ 
1.51 
.4« 
.4irj 
2.  (M) 
2. 34 
2  14 

2  .M 


NoTK.    Vuhu's  nn»  raUd  jis 
rtMiijiindiT  of  l<»<Xi.  goiMl, 


follows:  January  to  March,  fair,  on   account  of   ici^  obstructi-Mii 


111  v. 

itiD 

.'jf> 

.tv51 


LAKE   ONTAKIO   DRAINAGE.  75 

JJIiACK  UIVKU  llASIN. 

DESCRIITIOX    OF    BASIX. 

Black  Rivor  rises  in  the  wostorn  ])art  of  Hamilton  County,  N.  Y.. 
ows  s^nithwestward  across  Hcrkinior  Countv  into  Oneida  Count v, 
onis  near  Forestport  and  runs  somewhat  wcv^^t  of  north  throu«^h 
jewis  Countv  to  eastern  Jefferson  Countv,  and  th(»n  flows  westward 
:o  Black  River  Bav,  at  the  eastern  extremitv  of  Lake  Ontario.  The 
apperpart  of  the  hasin  is  very  ru^pjed  and  mountainous  and  contains 
alarj^e  number  of  lakes. 

The  flow  of  the  river  is  controlled  by  st()ra<^e  on  its  u])per  tributaries, 
including  Beaver  River  at  Beaver,  a  series  of  reservoirs  at  th(^  liead- 
waters  of  Moose  River,  and  addititmal  reservoirs  at  Korestj)ort  and 
on  the  headwaters  of  the  main  river. 

Water  is  diverted  from  Black  River  throu^ijh  Forest])ort  feebler  to 
supply  the  Black  River  Canal  at  BoonviHe.  A  portion  of  this  divert (m1 
water  flows  northward  from  BoonviHe  and  enters  Black  River  ajrain 
at  Lvons  Falls:  the  remainder  flows  southward  through  the  Black 
Biver  Canal  and  enters  the  Erie  Canal  at  Rome.  The  amount  of  this 
diversion,  which  takes  j)lace  during  the  season  of  canal  navi<^ation,  is 
not  recorded. 

BLACK   RIVER   NEAR   FEI.TS    MILLS,  \.  Y. 

This  station  was  established  Autjust  20,  1002.  It  is  located  at  tlu* 
lam  of  the  Black  River  Tracticm  Comj)any,  near  tlu*  villaj^e  of  K(»lts 
fills.  The  dam  is  9  miles  u])stream  from  \Vat<'rtown  and  7  miles 
ipstream  from  the  old  IIuntin<2:tonville  <i:a»rin<j:  station  on  this  strcauL 
lie  conditions  "  at  this  stati<m  and  the  bench  marks  arc  described 
a  Wat^r-Supply  Paper  No.  170,  pa^je  S7,  where  an*  ^Hvcn  also  refcr- 
nces  to  publications  that  contain  data  for  previous  ycar>. 

Daily  (hiichanje^  in  K€t'(md-ff(t,  nf  murk  lint  I  ill  Fdls  Mills.    V.    )'..  fur  I'.'hh^ 

'  I  -   -     —     ^  , 

Day.         !    Jan.    '  Feb.      Mar,       Apr.      Mii\.    .Fiinf.    .luIy.     A!.^,'.     Si'|.f.      o-t.      Nnw     1»it. 
I  ! 

I I     T.lKiO     r),a90  ■  2,«70  7.;i-J«l  4.7'.()  ;l. •_'•..'•)  ;{.Vjn  l. :..,(»  ssi)  ■:.:■.'*)  j.jjk  .i.oTO 

I I     7,S10     4,«K)     2,74()  Ji,  7l'()  \,M*)  I/'JO  u.r.u  I.  Tin  l.lJd  J.iMd  lArjS)  J.ini) 

I !     4,ti40     3,190!  2.440  -..JoO  4.  :•.<)  I,')J(»  :..Jm»  l.  t.D  l.-i-'-n  J. mo  !..-.l(»  j.TiHi 

I I     4,71*0     3,0W  I  4,44()  4.7MI  .''.Vi)  \.^\\)  :..•.'«(»  1.  I'.n  I.  Hd  l._".-<i  |.i7(i  j.immj 

S I    5, OK)  '  2,740     tiy'.m  ,  :>,(H)  I  ♦,.f);:o  I  l.'.tJt)  .-.,'.»-m)  ;i<M»  i..v<o  i..;j«)  J.tiM)  l>j) 

I  j  ' 

B '  6,0)0  i  2,540  :  5. OSO  j  '>,U;«)  '«,.-.«( i  '  J, dio  J.7«-<»  I. «..'()  l.-.iui  |..i7()  i,.",.'^)  |.t;|f) 

7 1  4.*W0  ■  2,.')40  ;  4,220  :..<M)     <;.7J0  i  J.irfi  2.^I(^  1. .■.'•«)  I.in^)  i.7_ii  i.  r,(i  j.jin) 

^ '■  .'i,.>50  2.3ri0  3,:)«;0  I  4. 440  '.*...".'.( i  l.'.O)  L'.-Mi  |.7'K)  |.Jt;<i  J. .Ml  I.  ltd  L'.Dj) 

9 .'i.Of'D  2,;{.'»0  I  3.  IW  '  :..OMi     4. ".MO  J.J'h)  J..'1<i  l.ixi  >'.()  j.  ;■  m  1..-,(M)  I.7.V) 

3 3,<W0  2,.^'50  2,.'>40  I  4.  1'k)      \,:\u)  l'.j-.o  j.  iJi  i   lmhi  !im»  j.  i-o  i.;;.-ii  j. _>(■«> 

'  I  '  ■ 

1 3,440  '  2,a'i0     2..'>4<)  I  4..l.'.0  4.;'.in»  '  •-'.•>:.i»     2.^10'  1.  J7i>  't-^d  '.'.'JMi  1.470  1.7^) 

2 3,310     2.740     3,»/M)  J.7!m»  4. .!'•<»  ;i.,VJd  '  ::.d-d  l.d^d  7dd  J.-.ihi  j.  }ld  l.'^•.'l 

ii 3,1W     2.Hi0     2,r.40  '  '...'.HI  .;.!M.d  .'{..-jd     j.r.jd  1.410  1.410  J.r.wi  j..:j()  i.7.v.n 

4 2.(iH0,2,lW     2.'.40  ."..s7o  ^.d.o  ■{.'.'•JO     J.djd  l.iJd  l.'.^d  j.  ijd  i/i.'A)  ■j..i<.M) 

5 2,630  I  2,740  ,  2,.">40  .  t..:».MH  ^.4«»0  -M70      1.170  l.v;o  I.JIO  l.7'rf>  .  1.M:.0  I. mm.) 

"Owing  to  high  water  it  wa-s  inipMs>iliIi'  t<«  obt.iiii  ji  iirofi!.-  cf  ili.'  cn-si  vi  iliis  <l.iin  until  .Simust, 
^i.  Previous  Cfltimatos  for  this  .»*l.'itiMii  lui\«'  ixTn  inmh-  inMii  I'li'ViiiKMis  t;ikrii  .it  tin-  \^\u\s  vi  th«» 
^^\.  ftii'l  llicdiim  HBSumoil  t.*"*  Im'  1«'\»!.  Tin-  l^in-  jini'Mf  .slmw  -  nion-  or  Ic^^  si-l  th'iiH'iil  ncjr  ilu-  i«'ntrr; 
•i!!'^'  an  inrr»*iUK'  in  dincharge  nf  Hlioiit  10  piT  'rut  iCr  tin-  sjiini'  ^;»L'f  ln'i^'ht  ovit  pn'\inns  c^tiinjitt'.'i. 
"'^  dam  was  ooniitmctofi  in  llMMl.  aini  tin*  rr^■l•mp^l:^ll<trl^^  aw  basrii  on  lln'  u.^suinptmii  thut  x\w 
''Uement  has  been  proporf lonM f <•  ench  yi-.ir. 

IKK  206—07 0 
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SURFACE   WATEB   SUPPLY,  1906. 


Daily  discharge,  in  second-feet,  of  Black  River  at  Felts  Mills,  JV.  Y.,for  7906— Cont'd. 


Day. 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 

Feb. 

2,350 
2,1G0 
1,920 
2,970 
1,990 

1,990 
4,790 
4,490 
4,490 
4,440 

6,710 
4,490 
4,490 

Mar. 

Apr. 

May. 

Jun3. 

July. 

2,630 
2,540 
4,490 
3,690 
3,000 

3,230 

7,710 

13,400 

18,100 

18,800 

19,000 

19,000 

11,600 

9,000 

6,200 

6,030 

2,350 
1,990 
1,360 
2,440 
1,910 

1,630 
2,250 
1,750 
2,070 
1,360 

2,250 
2,630 
6,370 
7,630 
7,200 
7,440 

9,830 
13,400 
14,200 
12,900 
11,900 

11,600 
11,300 
11,600 
10,500 
10,000 

8,500 
7,260 
6,370 
5,450 
5,710 

9,210 
8,790 
8,010 
6,030 
4,870 

3,220 
3,220 
3,220 
2,680 
2,540 

2,420 
3,220 
4,120 
6,100 
5,100 
3,900 

1,920 
2,290 
3,370 
2,050 
2,040 

1,920 
1,990 
1,700 
1,700 
1,920 

1,810 
1,470 
1,410 
1,430 
723 

1,360 
1,470 
1,470 
1,470 
1,080 

1,080 
1,080 
1,850 
1,380 
1,840 

1,230 
1,070 
870 
800 
1,650 
1,330 

Aug.  Sept.  I  Oct.  Dec.  Dec. 


1,220 

1,110 

840 

80 

1,700 

1,300 
1,440 
1,680 
1,910 
1,540 

1,310 
1,840 
1,300 
1,280 
1,350 
1,300 


890 
1,220 
l,2h0 

960 
1,480 

1,180 

970 

500 

1,700 

1,660 

1,550 
1,180 
1,040 
860 
1,150 


1,560 
1,470 
1,440 
1.440 
2,380 

3,. 570 
3,640 
3,120 
2,560 
2,180 


I 


2,030 
2.110 
2,120 
5,230 
5,210 

4,730 
4,590 
4,140 
3,5t!0 
3.160 


2.280 

3.130 

2,370 

2,990 

2,420 

5.030 

3,740 

4,500 

2,940 

3.7.>0 

2,670 

2.glt 
3,MI 

2.m 

2,Vt 
2.74» 

2.480 
2,2i0 
1.7N 
l.M 

i.on 

1,970 
1.710 
1.6S0 
1,69 
l.fiO 


Note.— The  Harmon  Paper  Company  began  operationi  January  2,  uaing  a  part  of  the  flow;  and  no 
records  were  kept  of  run  of  wheels  or  tailrace  gage  until  after  May  1;  hence  the  dischargro  for  Uiii 
period  are  considerably  in  error.  On  October  26  and  27  and  November  17  and  18,  the  crest  of  dAm  wm 
obstructed  by  logs.  The  following  ice  conditions  prevailed  during  December,  1906:  December  1  to  I 
anchor  ice  in  wheel  racks,  river  partly  frosen  over;  December  7,  pond  frozen  over,  ice  within  75  feet  of 
crest  of  dam;  December  8,  ice  up  to  crest;  December  21,  ice  frozen  on  crest  and  holding  water  back; 
December  31,  ice  gone  from  crest. 

Monthly  discharge  of  Black  River  at  FeUs  Mills,  N.  Y.,for  1906. 

[Drainage  area,  1 350  square  miles.] 


Month. 


January 

February 

March 

April 

May 

JUIH» 

July 

Augii.st 

Septenil)or 

Oct(>lM»r 

NovonilKT. 

Dec-em  be  r 

The  vear 


Discharge  in  second-feet. 


[aximum. 

Minimum. 

19,000 

2,540 

5,710 

1,020 

7,ti30 

1,3(0 

14,200 

4,;«0 

:),210 

2.420 

3,  .520 

723 

6,170 

800 

1,910 

80 

1,700 

5tK) 

3,740 

1,290 

5,230 

1,350 

3,340 

1,080 

10,000 

HO 

Mojin. 


7.070 
3,220 
3.330 
7,710 
5,110 
2,170 
2.310 
1,390 
1.190 
2,2{!i0 
2,790 
2,110 


3,3?« 


Run-off. 


vSoc.-ft.  prr 

Depth  in 

»q.  mil«\ 

im-bM. 

3.82 

i« 

1.74 

i.fa 

l.M) 

iff 

4.17 

4.63 

2.7ti 

3.1U 

1.17 

I.3fi 

1.25 

l.« 

.7.50 

.N) 

.643 

.li 

1.23 

l.C 

l..-)l 

1.* 

1.14 

IJI 

1.K3 


ll< 


Note.— Values  May  to  Dcceinber  are  rateil  as  good;  prior  to  May  the  probable  ernir  is  pn-.it'-r  tJjn 
10  per  cent. 

MOOSE    UIVEK    AT    MOOSE    KIVER,  N.  Y. 

This  station  was  establi.sliod  eTiine  5,  1900.  It  is  located  at  M(m>so 
Kiver  village.  The  conditions  at  this  station  and  the  bench  niark.'^  are 
described  in  Water-Supply  Paper  No.  170,  page  89,  where  are  jdven 
also  references  to  publications  that  contain  data  for  pre\T[ous  yean?. 

DiArJuinje  im as urc merits  of  }foosc  Rirrr  at  Moose  River,  N.   Y.,  in  J9(H). 

Width.!  ^™f„°'  j  ,«»^,.  Pi.h..p. 


Date 


lIyilrograi)her. 


April  7 

Septoinbor  21'.. 
September  'Xi 


Covert  and  Wwks. 

C.C.  Covert 

do 


Soptvmbt^r  24..' <lo 

I 


£t. 

Sq.ft. 

Frtt. 

So. -11 

217 

T30 

2.r.2 

7f\ 

212 

440 

.97 

2S^ 

21.') 

C30  . 

1.72 

>2 

21H 

5m  . 

l.(M 

;n5 

k                  • 

^ 

LAKE   ONTARIO   DBAINAOE. 
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Daily  gage  heighty  infeetf  of  Moose  River  at  Moose  River,  N.  Y.,for  1906. 


1 

Day. 

Jan. 

2.92 
2.07 
2.72 
2.72 
2.72 

2.(\2 
2.52 
2.52 
2.02 
2.72 

2.02 
2.57 
2.42 
2.27 
2.22 

2.12 
2.12 
2.25 
2.45 
2.1.0 

3.47 
3.97 
5.27 
7.77 
5.27 

4.72 
4.37 
4.08 
3.53 
3.28 
2.93 

Feb.  1 

2.78 
2.08 
2.53 
2.38  ' 
2.23  ' 

2.03 
1.93 
2.03 
2.03  1 
2.03  ' 

2.13 
2.13 
2.03 
1.93 
1.93 

2.03 
2.03 
2.13 
2.13 
*    2.28 

2.53 
2.78 
2.93 
3>03 
3.08 

2.98 
2.78 
2.03 

1 

i 

Mar. 

_ 

2.53 
2.43 
2.33 
2.58 
2.08 

2.48 
2.28 
2.13 
2.03 
2.03 

1.03 
1.83 
1.73 
l.(>8 
1.03 

1.A3 
1.03 
1.53 
1.53 
1.43 

1.23 
1.43 
1.53 
1.03 
1.73 

1.73 
2.13 
2.53 
2.73 
2.08 
2. 63 

Apr. 

2.58 
2.68 
2.48 
2.38 
2.03 

2.73 
2.53 
2.33 
2.23 
2.23 

2.43 
2.38 
2.23 
2.43 
5.73 

5.98 
5.23 
5.03 
5.33 
5.43 

5.58 
5.83 
5.33 
4.63 
4.28 

3.93 
:     3.83 
3.53 
3.13 
3.48 

1 

1 

May. 

3.38 
3.33 

4.28 
4.38 
4.43 

4.93 
4.53 
4. -23 
3.33 
3.33 

3.13 

3.ai 

4.28 
0.13 
5.13 

4.28 
4.13 
3.98 
3.78 
3.33 

2.93 
2.03 
2.2S 
2.18 
2.08 

2.83 
3.38 
3.93 
3.48 
2.93 
2.43 

June. 

2.03 
1.88 
1.73 
l.(V3  1 

i.5;j 

1.43  , 
1.53  1 

2.;« 

3.  (kJ 
3.18 

2.73  i 

2.53 

2.38 

1.98 

1.83 

1.73 
1.98 
1.83 
1.93  ' 
1.93 

i.a3 

1.83 
1.73 
1.73 
1.78 

1.73 
1.03 
1.  .W 
1.43 
1.83 

1 

July. 

2.83 
U,43 

2.m 

3.18 
2.93 

2.43 
3. 13 

1.78 
1^88 
1.83 

1.73 
l.(i3 
1.73 
1.73 
l.<>3 

1.53 
1.43 
1.3H 
1.28 
1.18 

1.13 

1.03 

1.03 

.93 

.93 

.a3 

.H3 
.S3 
.83 
.93 
1.78 

Aug. 

1.73 

1.73 
1.73 
1.  (W 

1.03 
1..W 
1.28 

i.a3 

1.03 

.93 
1.03 
1.13 

i.aj 

.(« 

.8.-^ 
.73 
.73 

.o;} 

1.03 
1.23 
1.33 
1.4:i 
1.5:^ 

i     1. 53 

'  1. 53 
1.  43 
1.33 
1.33 

i     1.23 

1 

St'pt. 

«.w  1 

.80 
.95 

1.20 

.  75 
JJO 

.50 
.55 

.So 
1.00 
KOO 

i.;io 

1.00 

t 

1.00 
.90 
.00 
.(■»5  1 

.85 

.  75 
.80 

i.K') ; 
i.r,o  ! 
l.<i5 

1.25 

.95 

.75 

1.15 

1.90 

Oct. 

1 
1.95 
1.20 
1.20 
1.00 
.90 

1.05 
1.25  1 
1.40 
1.30 
1.25 

1.70, 
l.(»5  1 
1.05 
l.<i5 
1.45 

1.40 
1.40 
1.50 
l.(i5 
2. 20 

2.0.=-, 
2.  (K) 
2. 05 
1.90  1 
iTsO 

1.70 
I.SO 
1.90 
I.SO 
1.00 
1.35 

Nov. 

1.10 
L.W 
1.50  , 
1.40 
1.40 

1.40 
1.50 
1.40 
1.50 
1.50 

1.00 

i.ro 

1.70 
l.ti5 
1.70 

1.85 
2. 20 
2.  85 
3.05 
2. 95 

2. 75 
2. 55 
2. 35 
2. 15 
1.95 

2.15 
2.50 
2.75 
2. 95 
2.55 

Dec. 

2.25 

2.00 

1,70 
1.00 

1.40 

1.55 

1.00 

1.70 

1.55 

1.35 

1 

1.15 

1.20 

1.35 

1.00 

1.70 

• 

1.75 

1.80 

V75 

1.50 

1.50 

1.40 

1.40 
1.40 

i.;«) 

1.30 

l.liO 

1.20 

1.20 

1.20 

1.20 

re.— Thfi  river  waa  not  entirely  closed  by  Ico  during  1900.  Thoro  was  con.sidoraM*'  shoro  iop  during 
tter  part  of  February  and  through  March,  ict'  gf>ing  out  th«  4th  of  April.  At  tini«»8  iicodlr  ic«'  fomis 
ft  rifts  l)elow  the  gage  and  causen  backwater.  During  the  frozen  period ,  gage  heights  were  taken  to 
:  surface  through  a  ho\o  in  the  ice. 


Rating  table  for  Moose  River  at  Moosr  River,  N.  Y.,/nr  lUOC. 


(Jace 
height. 

Fret. 

Dis- 

i    Gage 
height. 

Dl.s- 

1 

Ciago 

Dis- 

(I^l^r^> 

I)i.s- 

charge. 

charge. 
Src.-ft. 

hi'ight. 
Ffft. 

charge. 
Sfc.-ft. 

heifrht. 
!      Ffft. 

cluirpe, 

Sn-.-ft. 

Sec.-ft. 

i     Ff€t. 

0.00 

103 

1.40 

3.-)4 

2.  HO 

914 

').  40 

;v  ISO 

0.10 

115 

1        1.50 

:iM2 

2. 90 

9i"»S 

1         .').  (iO 

:\.  440 

0.20 

127 

1. 00 

412 

3.  (M) 

1 .  023 

.-).  SO 

:i.70o 

0.30 

140 

1.70 

444 

X  20 

l.l.'iO 

♦  1.  00 

:^.'.»si) 

0.40 

154 

l.so 

477 

W.  40 

1.2«.4 

«..  JO 

4.2<;o 

0.50 

170 

1.90 

511 

:{.  kA) 

\.'\W 

r..  40 

4,  .V).'i 

o.ro 

187 

2.00 

547 

W.  SO 

1 .  :A:^ 

«1.  M) 

4.S.") 

0.70 

205 

2.10 

5K.-, 

4.  00 

1.700 

«■).  so 

•|.  U.0 

0.80 

223 

2.20 

020 

4.  20 

l.STU 

7.00 

.').  1^0 

0.90 

242 

2.  .30 

(i«>9 

4.40 

2.0J10 

7.  20 

.'..SOO 

1.00 

202 

2.  40 

715 

4.00 

2.2»i0 

7.  40 

0.1 :«) 

1.10 

282 

2.  50 

7«i.3 

4.  SO 

2.  4.S() 

7.  CO 

0.  470 

1.20 

304 

2.<i0 

S12 

:..  00 

2.  TOO 

7.  SO 

i'..S10 

1        1.30 

328 

2.70 

802 

5.  20 

1 

2.<M() 

iTE. — The  above  table  is  applicable  only  for  own-rhann**!  condition.s.  It  is  hasi'd  on  <liseharpe 
turcmenta  made  during  19(fo-19(X},  and  is  well  (Irfinf'd  Im-Iw^mmi  pap-  heights  1.0  foot  and  5.0  Ut'X. 
luri'ments  al)Ove  gage  height  O.Ofe<»t  aro  inii)ossihIf'  at  thi.s  .station,  owiriK  to  tin-  llashv  charactrr  of 
treiim  and  to  largn  quantltie.s  of  ice  and  log^>  running  during  high  stages.  Hence  discharges  of  over 
)  second-feet  are  liable  to  error. 


78  SURFACE    WATER   SUPPLY,  1S06. 

M*miUtf  tiurkarye  t)f  Moom  Rittr  at  Moou  Riter.  X.   Y.,for  1906. 

prtniTinT  ATBft.  M(  sqimrp  mifev.] 

DiacliArsi*  in  secoiA-iceX.  Ran-off. 

*'"'*^  lUxiiniim.   Mmimiim.      M^.      Sec.-ft.n^  Depthin 

«..„.„„.....      Mcu.        ^  mtle.       im-bes. 

JftmMTj «,7«  503  1.330  3.82  i« 

April 3.950  639  1.710  4.94  h.h\ 

Mat 4,lr:0  577  1.330  4.42  510 

Jan*? 1.-I30  3tia  557  1.61  l.» 

JoIt 1.2M)  2»  500  1.45  1.6- 

Ai^wt 4»#  182  .'$24  .SJi)  l.« 

SrfVtpnihCT SI!  "lOS  267  TTJ  .« 

Ortoh*T 605  242  413  l.lj  1.37 

Korember 1.050  2«  580  l.»^  l.ST 

•  Tbr"  1  >v  minimam  ir>r  September  v»s  caawd  br  the  stori*gp  of  water  by  the  dam  at  McKeevor. 

Note.  — Valo» are  rBt«d  as  TiUovs:  Janoarr  to  Maj  and  September,  good:  June  to  August,  Octobn', 
and  November.  exceHnit. 


ST.  LAWRENCE  RFVER  DRAINAGE. 

GKXERAI.  FEATURES. 

St.  Lawrence  River  receives  the  flow  of  a  number  of  New  York 
streams  having  their  sources  in  a  northerly  slope  of  the  Adirondack^ 
and  fed  bv  the  innumerable  lakes  with  which  the  region  is  dotted. 
Some  of  these  rivers,  as  the  Grass,  Raquette,  and  St.  Regis,  lie 
entirely  within  the  United  States:  others,  notably  Salmon,  Trout, 
Chateaugay,  and  English  rivers,  cross  the  international  boundary  and 
flow  northward  into  the  St.  Lawrence  in  Canada,  as  does  also  Riche- 
lieu River,  the  outlet  of  Lake  Champlain.  The  fallowing  taVde  give^ 
a  list  of  the  principal  tributaries  of  the  St.  La\%Tence  in  the  Uniteci 
States,  with  the  areas  drained  by  them: 

Drainaqe  areas  of  St.  Lairrrncc  River  tributaries  in  the  United  States. 


Square  iniU^'s. 

( ).<wfgatfhi<*  Ri v<T 1,  609 

(ird^  Kiv<*r 637 

Kaqin-iu-  Kivor 1,  219 

Si.  R(^\i*  Rivf-r 910 

Little  Salmon  Rivfr" 103 


Salmon  River  ^ -'-i 

Trout  River  b, 1:^ 

rhateaugav   River  & 1^ 

English  River  t> '^ 

Lake  Champlain  b S J >' 


The  St.  Lawrence  drains,  through  Lake  Champlain,  an  area  of  4.56 
s(jiiare  miles  iji  the  State  of  Vermont.     This  drainage  is  practicall.v 
all  from  Missisquoi,  Lamoille,  and  Winooski  rivers  and  Otter  Creek. 


OSWECiATCIIIE  HIVKR  BASIX. 


DESCRIITIOX    OF    RASIX 


().s\vo<rat(']iio  River  has  its  source  in  (he  resrion  of  lakes  and  tiin- 
hcrcd  swamps  in  the  soutliern  part  of  St.  T^awrence  County,  N-  ^ 


'Above  junction  near  inlornaX\nmi\\)*>v\ivAaTY 


''.\bove  New  York  Stat<'  lini- 


ST.  LAWRENCE   BIVEB   DRAINAGE. 
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The  lai^est  of  the  lakes  is  Cranberrv  Lake,  which  affords  vahiablo 
.^storage  to  water-power  users  on  its  outk»t,  East  Brancli  of  Oswe- 

^'atchie  River.     East  and  West  branches  flow  in  a  ti:enoral  nort  hwesterly 

direction  and  unite  near  Talcville.     From  Goiiverneiir  to  Oxbow  the 

river  flows  southwest  ward;  it  then  turns  sharply  and  flows  nortli- 

easlward  to  Rensselaer  Falls,  turns  aj^aiii  to  tlio  northwest,  recrivos 

the  outlet' of  Black  Lake  at  (ialilee,  and  iinallv  (»Mt(»rs  tlie  St.  Law- 

renee  at  Oijrdensburir. 


OSWEGATCIIIE    RIVEU    NE.VK    ()(;i)KNSHrH(l,   N.   V. 

This  station  was  established  May  1(5,  11)03.  Jt  is  located  at  Eel 
Weir  Brid«i:e,,  just  below  the  junction  of  Oswcuatchic  River  and 
Blai.k  Lake  outlet.  The  conditions  at  this  statioh  and  the  l)cnch 
marks  are  described  in  Water-Supply  Vap(M'  No.  170,  paire  93,  where 
are  ijiven  also  references  to  publications  that  contain  data  for  pre- 
vi.ms  years. 


IHvharye  measnremenU  of  Oswegatchu'  River  iwar  0(jden»btinj,  .V.    )'.,  in  I'MU  lUoG. 


Date.          ' 

IIydrogra|)h« 

T. 

1 
Widtli. 

hcft. 

1 

An-H  of 

M'»l  lOli. 

Sii.  ft. 
2<1«)  1 

•J.Vi 
2til   ' 

1.170 

l.lso 

:«»«. 

l.JiH) 

i,j.»(i 
1.  ()()()  ' 

^1J 

shiifij,    A. 

ij;.      Sfjit. 

7          4.  '. 
7          1  .'. 
7        4  r, 
'.».')        4.."i 
1          4..'..') 

.{          4.7.'. 

;r.      4.  •» 

■J          4.'.* 
1          4.S,^ 
0         4  s 

h-'ighl.        chii 

4.70  1 
4.iiO 
4.iiO 
4.70 

S.  10 
S.  ().'> 
4.  NO  1 

f).  ••4 

1 

S.02  ' 
s.  1.-,  1 
7.24  , 
7.12 
<..«»2  ' 

t..trf) 
h.U)  ■ 
l.'K)  , 
r;  t,| 

}'.,/nr  I : flit; 

<>«i.      Nov. 

4.i,.">      ti.  4    ' 
4.7    1    r..;r, 
1. 7.".      r..  i.^> 
A.^         «>.() 
4.>         .">.«*.'» 

4.«>:.  .    .'.  s.-, 
:>.  1       .').  7   • 

.).  .i          .».  « 

.'i.  7.'>  1    r>.  7 

.').  7.')  ,    .'•.  5.") 

is- 
rg«". 

Miy  5 Cx)vert  And  Halaf>v 

r..//. 
1.040 

M»rl4 u.  u. 

MiyU do 

Ilalfley 

overt 

And  flwATirntt 

.  .1  ... 

i 

i 



72V 

Sq>tnnbcr  22  . . 

19(M. 
.\pril8 

c.  c.  c 

Covert 

SI  2 
U.  4'iO 

ApriJ  10 

.  1 

*.».  .'i.'iO 

Jnly4 

C.C.  Covert.. 

1,210 

OtoVr23 

^tolH>r23.  . 

A.M. 

.  .do 

P.  vans. 

nand  M 
pvcrt . . 

ott 

• 

■  ■  1  ■  ■  ■  ■ 

21.7 
•J«.7 

•.'••.7 

•Ji.7 
•.'•.7 
■J  Hi 
•j:. » 

fih  n 

Vl 

4. 
4 

4. 
4. 
.') 

■'). 
•>. 

2.410 
2,.'<70 

M      1905. 

Tlortoi 

'.».21(» 

^4rch26 do 

•JPril  14 C.  C.  C 

-^Pril  i«i 1 do 

'^Prill? 1 do 

,       190i-.. 

•Jprillfl ,  V.C.C 

U.OIO 
7.240 

1 
1 

(ir  (f( 

.iiil> 

4.^t 
If 

4     N*. 

4  '.• 
."i.O.'i 

»■      -» 

:..  4:> 

•').  .Vi 

ii.  1*»0 

overt.. 

.'>.  AM) 

•^pril20 -flo 

r)..'i.so 

;*'*n!rt  Hi ' 

^t0»MT27 1 

Daily  gag 

Covert  and  W 
BiiTTowH  and 

ti'ks 

CriviTt 

r/,  of  Oairtfji 

-Mur.      Apr. 

f».  7.')       •',.  s 
'».  4          ••.»..'» 

r».2.'.     '1  :> 

.'».  2.')          «i.  .'i.'> 

.">.  ti         •".. :{ 

:>.  7       i\.  1 

.'».  7         <■,.«).•. 
it.  Wit        '}. '.» 
.').  .V)        .'».  I* 
5.45  .     J.O 

ttrhic  Rim'  tn 

M;t\ .      IiiiH'. 

A. .'».'»       ."».  '2 

.->.  1          .V  1 

.*..  1 

.'i  ,Vi        .*».() 

.'i  .')       :».  0 
r,.  7       4.  ^» 

.'.♦'..'i        4.S 

.'».  r>.">     r>.  J.') 

.'). .').')       .'».  7.'»  ■ 
o.A       r..2    1 

U>7 
4.ii|o 

e  height,  \nfe( 

Day.              Jan. 

F«'»).  , 

l>.c. 

1 

'i.V. 

3 

\ 

6 

6 

!    7.2 

i    7.4 

7.3 

7.2 

7.2 

7.1 

1 
7.0 
<).  S.') 

0.:, 

(i.i.-) 

r,.o 

5. '» 

•i.  .Vl 

•i.  2.". 
(l.OA 

7 

8 

7. 1         h.  7 
7.1         ij.  •*»."> 

«» 

6.85 

h.  4.-| 

.').  <».•> 

lo 

U.8    i    5.4 

:..  s 
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BUBFACE   WATEB   BUFFLT,  1906. 

r  Ogdm^urg,   If.   Y..  Jor 


D.y. 

J«.. 

Feb. 

Ij 

s.o 

If 

Mut. 

S.2£ 

i 

G.  fi 

li 

4,<B 

&!a 

fi.S 

flint 

.8.8 

Apr. 

«"■ 

June. 

July. 

.Aug. 

\i 

*.» 

4.  It 

4i45 
*.t 

4.S 

*.s 
tis 

fl-pt. 

lis 

4.8 

Oct. 

S.JS 

«.l 

6.1 

No*. 

J, 

IT 

s.ot 

1! 

s.w 

1 

a.  s 

fl.M 

e.3 

B.35 

i! 

siai 

JkftS 

li- 

If 

G.IS 
5.2 

S.4 

e.G 

».* 

US 

fl.O 

sis 

if 
if 

li 

IS 

tw- 
it 
lis 

1:? 

&.4 

1? 

1.4$ 
i.4J 
S.7 

" 

4^7 

4.r. 

4.6 

fiiuS 
6,65 

e.7 

B.fl 

«.» 

Nora.— The  iItp 


I  ovrT  at  tha  Ka«r  owlnit  to 
onaLly  cauac  batkwater. 


Rating  tabU/or  Otiregalehie  River  ntar  Ogdentburg,  2f.  Y.,  for  I9at~t<m. 


«. 

F  tl 

Sfc.-fl.   I| 

5..W 

_v»l. 

'  DIs-     'I  Can 

I  fliarfK-  hWKnt, 

I  Sic.-n.   '  Fret. 

I  2.40O     I  6.S0 


11.20        13. 0» 


10.00    ,    16.  .WO 


NiyrE.— Thp  ii)k>vi?  tji1>1«  la  ikpiiUpHl>]p  on 

rlyw 

nrwn-oliannpl  pon.Htinns.    It 
pir  iipniini  nwingiolhpfuiirta 

l>a 

MonOdy  dwharg 

of  Otiregaldiii 

«i. 

crnr. 

r  Ogdciabiirg,  N.   Y 

/o 

j.yiw- 

[Draiiiajr 

ar.>s 

,1.5N( 

Hquari'  mlln.J 

ST.  liA. WHENCE  BIVEB  DRAINAGE. 
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rge  of  Owegatchie  Jiivernear  Ogdensburg,  N.  Y.,for  19ffS-lU06-  A\mVd, 


Month. 


1W4. 


190a. 


lUOO. 


Disoharge  In  8fcoml-ff«>t. 

Kiin-<>ff. 

Maxiniuni. 

Minimum. 

M<>ttn. 

SiV.-ft.TMT 

sq.  niiio. 

Depth  in 
inchm. 

_ 

:{.K80 

7H0 

1.400 

O.KSO 

1.02 

l.WO 

1,2«0 

HilO 

1.02 

1.10 

1.5,  ;«M) 

l,(ilO 

0,  i:a) 

A.  W» 

4.4K 

i4,:{uo 

4.  no 

7.HI.0 

4.H7 

r>.54 

r>,4s() 

1,7VK) 

3.2«.0 

2.  (Mi 

2..« 

2,r,20 

7W) 

LliCO 

.Mil 

.% 

i,nio 

7S<) 

1.120 

.7(K» 

.S2 

i.:)io 

CiKn 

I.OLO 

.<i^l> 

.74 

3, 7M 

1.140 

i.4<;o 

.<rJ4 

I.IU 

T),  m) 

HIM) 

.S.(KO 

l.tri 

2.21 

2.K90 

7K(» 

1,4N0 

.  ««7 

1.0,') 

l..V2() 

r>M) 

s;w 

.  r^'-o 

.lil 

\h.:vro 


i:>.M(K» 

i:>,  Hoo 

4,  \m 

5. 4S0 
.').  4.M) 

:i.  7:  ID 

2.  400 

:;.  itio 
:t.  KM) 

(i,  (il'iO 

iri.sdo 


liM) 


S««) 
(iM)  , 
(iSO  I 
2.7U)  ' 
2.  INO  . 
1.7W  ' 
1.440 
1.440  ■ 
1,140  ' 
1.010 
1. 1510 
1.440  ' 

(;so 


2.  .Vrf) 


l.s::(: 

7t»ti 

a.  7:.o 

7. 470 
2.  IM/) 

•t.odo 
2. 770 
2.:no 
1.710 

\jm 

2.210 
H.  120 

2.\sl» 


1.01 


l.lli 
.  .'i04 
2.  M 
4.7:5 
1..S7 
2.  .V 
1.7'» 
1.4«i 
l.OS 
1.07 
1.40 
l.«*7 

1.V2 


21.94 


l.:i4 

.  .-)2 

2.  7a 

.*i.  2S 

2.  Hi 

2.  H2 

2.  (r> 

l.iiH 
1.20 

1.  .'Wi 

2.  27 


24.  SI 


«»,  mio 

:i,020 

r.,o70 

a.  K4 

4.  4a 

0,  :'^:o 

1.140 

2.  .".20 

\.!^J 

1.  t'A) 

5.7sr) 

KUO  1 

2.0:0 

1.2H 

1.4K 

.•>.  7H0 

a,  i«io  , 

4.120 

2.  lii 

2.  \i\ 

:{,  .-^oo 

l..'>20  1 

2. 2S0 

1.44 

1.  ()(i 

ft.  1«0 

1.010  , 

2,i;0f)  ' 

1.  (i.') 

1.S4 

2, 2«J0 

N«0 

l.lcO 

.  jr.M 

1.07 

l.SSO 

.'iliO  ' 

H77 

.his 

.71 

1.140 

(iSO 

Ksr, 

..V.l 

.«i;i 

.').  4M) 

S.'.,') 

:{.4io 

2.  Hi 

2.  49 

.«».  ISO 

1,««H0    ' 

a.:rjo  ; 

2.  10 

2.  M 

r>.  ISO 

I.7tJ0 

2.1M0 

I.S4 

2.  12 

<).(>(  4)  I 


•V.O 


2. 720 


1.72 


2:?.  a4 


'aliu>fl  190:j-lf)0«»an'  ral<'«|  a<  p>o.l. 


KA<iri:TTi:  kivkp.  jjasix. 


DE.SCIMniON    Ol'    U.V.SIN 


River  drains  a  lon^,  narrow  basin  cxtondint^froni  northcTn 
[)untv  to  St.  LawnMicc  Kivcr.  Its  sources  an*  on  an  clc- 
111,  dotted  with  mountains  intersjxTsed  with  hikes.  The* 
ibered,  but  numerous  marsh  and  swam])  areas  exi.sl ,  many 
on  tlie  divid(»  and  feed  streams  lh)wintr  in  opposite  diree- 
lakes  of  th(»  headwater's  afford  am])h»  opportunities  for 
»Iopment. 

ons  at  th(»  (him  of  the  Ilannawa  Falls  Tower  Company 
Tom  Se[)t(»mber,  1^)02,  to  March  31,  lOO:^  The  dischar<;e 
1  computed.     The  Sunday  How  of  this  stream,  like  many 
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others  in  this  State,  is  often  held  back  during  the  low-water  season 
wliile  ponds  at  mills  above  are  being  refilled.  Where  there  is  extensive 
pondage  of  this  character  the  resultant  effect  may  be  shown  in  the 
stream  for  several  days. 


RAQUETTE    RIVER    AT   MASSEXA    SPRINGS,  X.  Y. 

This  station  was  established  at  the  highway  bridge  at  ifassena 
Springs,  September  21,  1903.  Observations  were  continued  until 
October  17,  1903,  when  the  station  was  temporarily  abandoned.  It 
was  resumed  April  9,  1904.  The  conditions  at  this  station  and  the 
bench  marks"  are  described  in  Water-Supply  Paper  No.  170,  page  94, 
where  are  given  also  references  to  publications  that  c(mtain  data  for 
previous  years. 

I/isvharge  nuasuremenU  of  RaqutlU  River  at  Massena  Springs,  X.  >'.,  in  1906. 


Date. 

1 

nydrographcr 

Width.'  t, 

rea  of 
rtion. 

q.ft. 
954 
975 
581 
42(> 
629  1 
1 

height. 

Ff(t. 
5  as 
5.  %5 
3.38 
2.5; 
3.  <  5 

v..  for 

Disci 
So 

I'M  lb 

U>\. 

','  '' 
.  .0 
V ;  5 
2  2 
".  15 

;■.  15 
.:.  (» 
2.4 
•  ^^:^ 

:.  2.'. 

■\  (C) 
:•:.  4 
•\  .5 
;■  (i5 
2.  75 

o  7 
•2.  (1 

4.  a', 
:..  V'5 

.".  It 
;'.  s 

:\  »'5 
■'  .*> 

tUIIXH 

April  19... 
April  20... 
August  14  . 
Augnist  15  . 
OctoU^r  27. 

c.r.co 

do.. 

Covert  1 

....    K.  F.  \\ 
Barrow 

1 

vert.. 

Fe 

et.    ,    5 
176  ! 
170 
175 
175  , 
172 

\>.  5(0 

md  W 
eeks.. 
8and< 

eeks. . . 

l,4-'« 

1.010 

.Covert . 

• 

1.74) 

Daily 

gage  height. 

infect,  of  Raquetti 

,'  Rinr  at  Massena 

Springn,  \. 

• 

Day. 

1 

2 

3 

.Tail. 

5. 2 

4. 75 

4  S 

Feb. 

(1.  ♦k5 
<i.  45 
r..  25 
5.8 
ti.2 

5.8 
5.  75 
5.  95 

«..o 

«..  1 

5.  75 
«».  5 

«..  05 
(i.O 
5.  0 

5.  05 
5.  05 

5.  «i 

5.  s 
5.  7 

5.  75 
5.  S5 
ti.  0 
(1  0 
5.  .s5 

Mar. 

5.  5 
5.  15 
5.1 
5  0 
4.  05 

4.  5.5 
1.  45 
4.0 
4.  75 
4.0 

4.9 
4.  75 
4.  1 
4    t 
4.  1 

4.  .5.5 
4.  45 
4. .'  .5 
.}  2 

4  '* 

4.  1 

4.3 

Vi  ' 

.3.  45 

-Vpr. 

4.0 
5.1 
5.2 
4.  55 

4.  15 

4.0 
4.0 
3.  7.5 
4.05 
3.05  , 

3.  .S 
3. 7     ! 
3.  75 
.3.7 
3.  05 

5.  3, 
5.  1 
5  75 
.5.  «1 
•5.  35 

.5.  .5 
5  -'5 
U.  1 
.').  ','5 
(..  05 

May. 

5.85 
5.75 
5.  55 
5.5 
5.  5 

5.  5 
5.  5 
5. 5     I 
5.  «> 
5.  4.') 

.5.  ."5 
5.  .55 
5.1 

(..  0 
(..  45 

0.  3 
«..  25 
«..  05 
5.  K't 
5  (»5 

5  *n5 
.^..  70 
5  (i5 
,")  ."..*> 
5.  !5 

Juno. 

5.  45 
5.5 
5.35 
5.3 
5. 35 

5.  5 
5.4 
5.  55 
(>.  3 
5.  95 

r».  45 
5.9 

5.8 

.-  ..  • 

5.  7 

5.  7 
5.  05 
5.  05 
5  (1 
5.  35 

5  05 
4.  75 
4  55 
4.1 
4  () 

July. 

3.  55 
4.0 
3.9 
2.5 

4.  15 

4.0 
4.1 
3.  (.5 
3.  95 
4.0 

4.0 
4.0 
4.0 
3.9 
3.  25 

4.0 
4.0 
4.0 
•1.0 
4.0 

:\  S5 

3.  5 
.••.(5 

;\  .Vi 
:^.  4 

Aug. 

3.  0 
3.45 
3. 15 
2.9 
1.8 

2.85 

2.9 

2.8 

2.8 

2.9 

2.9 
2. 05 
2.85 
2.  75 
2. :  5 

2  1 
2.  25 
2.3 
1.2 
1.95 

1.S5 

1.8 

1.75 

1.7 

1.7 

Sept. 

2  2 

2.1 
2.0 
l.M 

1.85 

1.8 

1.8 

1.(.5 

2.8 

2.8 
2.7 
2.  {\o 
2. 0 
2.0 

1.8 
2.6 
2.7 
2.7 
2.7 

2.  <'. 
2.  ii 
1.7 
2.  (5 
2.7 

(Vt.      > 

2.  .:5 

2.4 
2. 15 
2  2 

2.1 

1  0 
2. 05 
2.  15 

o    •> 

2.  45 
2.  5 

2  5 
2  0 
2.  5 

2.5 
2.0 
2.  f. 

2.  h 
2.0 

•■»  •> 

2  9      1 
2  0 
2  0 

3.  ^5 

FH-r. 

4 

5 

5. 7 

5.  H 

.0 

(1 

7 

5. 8 

4.4 

1 

s. 

5  •t5 

>  3 

<< 

5.  S 

S  1  .'' 

10 

11 

12 

13 

14 

15 

1(1 

17 

IH 

10 

'20 

21 

5. 7 

5. 7 

5. 55 

5  ■'.:^ 

4. 75 

5. 55 

5. 3 

4.  '..5 

5. 0 

5. 05 

5. :{ 

.'>.  7 

0.  (.5 

K    l.'l 

.     ■  ■' 

,  .  .1 

-     t 

i     1 

1,    , 

1.') 

1  .  ' 
'I  '.' 

•2"! 

1(».  1. 

1. !' 

24 

25 

<».  (15 
7.  .5 

*    • 

1  DiiriiiL'  l'.*0('  llit^  MTtirnl  stjilT  ^iif,'*'  n« '!  in  |iH'\i(Mis  ytnr.'i  wn.**  t<i  h.r(<i  l.y  f.  s'»arn'jiT<]  chain  ea?^ 
IcnuMh  «if  cliMiii  ■2^.slfi(t.  .\ll  l"«0(l  pip' iM-i^'hi^  .Mif  n  l»rr<  il  1o  it.»;(!:niTi  wlitdi  i<  ]  1«  ci  !  •  |t.\N  thit 
of  th«'  si  all  K-'P'-  rrf\  idiis  )i;\\n-  ]u'\\zh\>  should  h;i\r  1  loot  {nidrd  to  (  oi  H'S|.<>ii«l  to  th  os<  of  in*..  Th* 
pap-  Wiis  rc;i<i  (liiriiiv'  l!i"i  l>y  (I.  T.  I'lHTniii  .itkI  C  \.  Wiiill.  '11. »  I  •  nrh  \vi:\\  is  «  n  Tl.^  !it><trrain 
e(»riK-r  of  the  richt  .-roiil  nn-iit;  divjilioii  25. ."'0  f<  <  1 .  '1  In-  n  f«  n  \mv  ]  o'u\\  is  on  tl;«M  r<?  (  f :  1  •■  pms'Ii  U^B 
t(»  sidi'W.'ilk  near  the  /<ro  of  pat:.'  scah':  elevation  24.31  fret;  elevations  are  ahove  th.e  ilatuin  «'fth«"U»^ 
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■y  ^agf  height,  in/eet,  of  Raquette  River  at  Massena  Springs,  X.  y.,for  VJ(ni~  (\>n. 


Day. 

1 
Jan.  . 

1 

Feb. 

Mar. 

1 

Apr. 

G.0 

5.85 

5.(V5 

4.85 

5.9 

May. 

5.40 
4.80 
4.95 
5.15 
5.15 
5.:  5 

Jiliii^. 

4.0 
4.0 
4.0 
4.0 
3.9 

July. 

•1. 5 
3.5 
3.5 

2.8 
3.7 
3.8 

Aiip. 

1     1.  tit 
1.9 
1.95 
2.1 
2.2 
2.  2 

Srpt. 

2.7 

2.  «> 
2.  (1 
1.5    ' 

1 
Oct. 

4.  (.5  . 

:^4 

;■.  >•:> 
:;.  0 

'.  15 

N<.v. 

4. 05 
•1.15 
4.1 

;:.  •.  5 

4.  I 

rvv. 

7.3    ' 

7.05 

6. 05 
1.'  •> 

tiu.i 

li.  .'^5  ' 

(19 

1 

5.8 

5.75 

5.7 

4.7 

5.2 

6.3 

(L45 

0.15 

5.8 

5.2 

ti.  3 

0.1 

, 

5.  2 

(•».  3 

.'>.  r> 

re.— The  following  Ice  conditinnH  prevailed  during  19ttl:  Kivcr  lM>g)in  to  fn"«-/-«'  ovit  ;tlK>ut  the 
k'of  .lanuary,  one-fourth  mile  lK>lowgagi>  lH*iiigontin'l.v  ol()»«><l;  if<'  -ihout  o  ••.'  fool  thiik.  Fn>«'7.iiig 
latthe  gag»»about  February  I;  Kobnuiry  28  i(o  jill  goW  at  ga^fr:  rivrr.««till  fnzni  ovrnilMHit  ono- 
i  liilk'  l>elow.  let*  went  out  '"f  river  about  Mnroh  31.  NjH'fllr  ico  forms  »i.  times  nrnl  cjni^i's  buik- 
.  Dwemtw^r  2,  river  liegan  Oiling  with  needle  ice  Im-Iow  gage,  causing  a  ri>e  (.f  nen  riy  4  f«»ot .  Dur- 
le  fn»»»n  pnriod  in  December  gago  heights  were  taken  to  top  «  f  \cv.  The  f<  llowing  eomparativ*' 
igs  were  uL^b  taken: 


Date. 

1 

Wutrr 
Nnrfa<'i'. 

Ffft. 
7.5 

r..  5 

5. 0 
4.9 

gone. 

Top<f 
ie<-. 

Ftft. 
7.4 

ii.7 
C.  9 
5.  2 
5.  2 

Thiek- 

iiess  of 

ic«'  at 

g»*?<'- 

ib<»r  15 

Ft(t. 
(J  0.  <W) 

iber  19 

".  S3 

iber22 

.S3 

il4>r2i'> 

1.  1(> 

ilwr  29 

'•1.70 

n  -\nchorIce. 

''  .Vnehor  iee 

- 

Rating  tnhUfor  Raqiutte  River  at  Mctssviia  Sprim/s,  .W.   y.,/(>r  Fjot;. 


r.ugc 

heignt. 

Dis- 

1    (Inee 

Dis- 

i     (Jhi^o 

Di**- 

'      (J.-ige 

Dis- 

charge. 

heignt. 

charge. 

height. 

eliarge. 

height. 

ehargc. 

Ffft. 

Sec.-ft. 

Ffft. 

Sec.-ft. 

Ffft. 

Sfc.-ft. 

1      Ffrt. 

Sfr.ft. 

1.20 

265 

1       2.r.0 
2.70 

l.QOTy 

3.W 

2.040 

5.40 

3. 4.35 

1.30 

310 

1,070 

4.00 

2.  i;w 

;         Ti.  Ki) 

3.«i2.'» 

1.40 

355 

'        2.80 

1.140 

1        4.10 

2. 220 

5.  J^O 

3..s.() 

1.50 

400 

2.90 

1,210 

4.  20 

2.310 

(i.  00 

4.0_0 

l.UO 

446 

1        3.00 

1.2V5 

4.  .30 

2. 400 

li.  20 

4. 2-_0 

1.70 

405 

'        3.10 

1,3.'0 

4.40 

2.  4;.^) 

1         (..  40 

4.  410 

1  80 

545 

3.20 

1. 43,") 

1        4.  .'iO 

2.,>0 

r>.  ( 0 

4.020 

1.90 

505 

3.30 

1.515 

4. 1  () 

2,<i7.'i 

r..  X) 

4  s:o 

2.00 

050 

3.40 

1.595 

1        4.70 

2.770 

7. 00 

ri.o.o 

2.10 

705 

\     a  50 

i,r>so 

,        4.  SO 

2.  K(i.-, 

S.  00 

«>.o.o 

2.20 

700 

3.  rfl 

1,770 

'        4.  *M) 

2. 'HO 

9.  no 

7.o:o 

2.30 

820 

3.70 

1 .  SCO 

r,.  00 

3.().V. 

10  IK) 

S.OJO 

2.40 

880 

3.  SO 

1.0-.() 

5.  20 

3. 24.) 

11.00 

•.».(•  0 

2.50 

940 

1l!.--The  above  table  is  applleabji*  (»iily  f:T  "|n'ii-<'h>nMn  1  <  <>ii<liti'H^      It  i>  I>m><i|  on  disi  h.irjre 
Hn*:pentH  made  during  1904-190i'».  and  i.s  well  (l«-liinMl  h<l  .\v  ^Mp'  h-'iirlit  7  i<h  t. 

Monthly  di>icharge  of  Raqucttt'  Rinral  ]f<is.st  mi  Sprim/s.  \.    Y.,jnr  r.um. 


Month. 


[Drainugn  j.n'i.  l.lTo  s(]iuire  mil'>  ) 

I 

ni.'cii.iip'  ill  sccoiKi-fi.t. 

M.-i\i)iiiiin.    MinJniiKii.       Mi-.ii:. 


Kiin-olT. 

■^f  f.-ft.  \»  \     l)i  ])l?i  in 
N(|.  IlliN'  illrlio. 


.ry 

S.«l2t) 

1 

4.470 

4.120 

4.  '.C'O 

4.470 

LVJdO 

St 

1.770 

mN'r 

1 .  HO 

^r 

'J.  I.SO 

tnlier 

•'  Jim 

2.  4'.^) 

4.  no 

I.  (.40 

2.  "MO 

1.320 

2.'.r.0 

2..N<0 

3.1. -JO 

2.040 

:;.2."(» 

'.•10 

l.'..UO 

2i».'i 

^7."i 

400 

K'A 

44.'-. 

1.100 

7t0 

l.iVN) 

■) 

.■)» 

•J 

I'.t 

•  ) 

.'iO 

•  1. 

11 

•> 

7s 

1. 

t.2 

74s 

;2; 

'.•40 

1. 

37 

4.  OS 
2.  .S7 
2.  79 

:■>.  .Vn 

.{.  10 
1.S7 

.  .S4i 

.SI 
1 .  OS 


fE.— Values  I)  re  rated  as  ff.llow.s:  .l.imiary  and  Manh,  fair;  .\pril  tt>  .\ov«'ml»er,  e.xci  IK-iit. 
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IiAKE  CHAMPIiAIK  DRAINAGE  KA8IN. 

DESCRIPTION   OF   BASIN. 

Ijake  Champlain  occupies  a  long  and  narrow  valley^  extending  in  a 
north-south  direction,  and  forming  a  part  of  the  boundary  hetweoA 
New  York  and  Vermont.  The  elevation  of  the  lake  is  about  95  feei- 
above  tide,  and  the  waternsurface  area  is  436  square  miles.  . 

The  drainage  basin  is  irregular  in  form,  being  about  75  miles  widaj 
from  a  point  opposite  Middlebury,  Vt.,  northward  to  the  outlet  of  thaj 
lake  at  Rouse  Point,  on  the  international  boundary.  South  of  Middle^ 
bury  the  average  width  of  the  basin  is  about  35  miles  and  the  Iskm 
itself  is  very  narrow,  forming  virtually  a  drowned  river.  The  drai 
age  is  received  almost  entirely  through  large  tributaries,  there  l)ei 
little  direct  coast  drainage  into  the  lake.  The  outlet  of  the  lake 
RicheUeu  River,  which  flows  northward  from  Rouse  Point  to 
Lawrence  River. 

In  estimating  the  run-off  from  this  basin  in  previous  years 
drainage  area  has  been  taken  as  7,500  square  miles.  The  areas  of 
tributary  basins  are  given  in  Water-Supply  Paper  No.  170,  p 
97-98. 

The  land  drainage  area  above  Rouse  Point  is  7,463  square  niUi 
hence  the  nm-off  as  heretofore  computed  represents  substantially 
the  outflow  expressed  as  depth  in  inches  on  the  land  surface.  As  the 
precipitation  on  the  lake  probably  exceeds  the  evaporation,  the  water 
surface  of  the  lake,  436  square  miles,  should  be  added  to  the  land 
area  and  the  nm-off  computed  for  the  whole  drainage  basin,  7,899 
square  miles. 

The  daily  discharge  of  the  lake  has  been  determined  from  obse^ 
rations  of  the  depth  and  discharge  over  the  Chambly  dam»  35  uiilea 
below  the  head  of  Richelieu  River,  made  in  1898  by  the  United  Stat«8 
Board  on  Deep  Waten^ays.  A  rating  table  has  been  derived  from 
the  observations  at  the  Chambly  dam  and  the  gage  readings  taken 
at  Rouse  Point.  The  area  tributarv  to  the  river  between  Rouse 
Point  and  Cliambly  is  310  square  miles,  making  the  total  drainage 
basin  above  Chambly  8,209  square  miles. 

RICHELIEU   RIVER   AT   FORT   MONTGOMERY,  X.  Y. 

A  record  of  the  height  of  Lake  Champlain  at  Rouse  Point,  at  the 
head  of  Richelieu  River,  the  outlet  of  the  lake,  has  been  kept  by  the 
Ignited  States  Corps  of  Engineers,  beginning  in  1875.  Throujrh  the 
courtesy  of  Caj)t.  Harry  Taylor,  the  gage  readings  taken  by  William 
McConib,  the  fort  keeper,  at  9  a.  ni.  each  day  are  reported  weekly  to 
the  Ignited  States  Geological  Survey.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  Xo.  170, 
page  J^S,  ^\-here  are  given  also  references  to  pubUcations  that  contain 
data  for  previous  years. 
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ily  giige  height,  in  feet,  of  Richelieu  River  at  Fort  Montgomery,  N.   y.,/or  1906. 


Day. 

1 
Jan. 

2.05  ' 
2.2 
2!  15 
2.3 
2.25 

2.3 
2.25 
2.2 
2. '25 
2.3 

2.r. 

2.2 
2.1 
2. 15 

2.2 

2.4 
2.1 
2.2 
2.1 
2.1 

2.i-. 

2.3 

2.45 

2.»»5 

3.2 

3. 5 

3.6 

3.5 

3.55 

3.7 

3.5 

Fel). 

3.,V> 

3.4 

3.5 

3.7 

3.3.5 

3.3 

3.25 

3.3 

3.15 

3.2 

3.2 
3. 15 
3.05 
3.0 
3.0 

3.1 
3. 05 
3.1 
3.0 
3.1 

3. 15 

3.0 

3.05 

3.2 

3.1 

3.05 
3.05 
3.0 

Mar. 

3.0 

3.05 

3.0 

3.0 

3.05 

3. 15 

3.2 

3.1 

3.05 

3.05 

3.05 

3.0 

3.05 

2.05 

2.0 

1    2.8.5 
2.K5 
2.75 
2.8 

2.7 

1 

2.8 
2.05 
2.  .55 
2.52 
2.5 

2.  .55 

2.7 

2.  .55 

2.75 

2.05 

3.0 

Apr. 

May. 

4.7 

4.75 

4.7 

4.75 

4.05 

4.6 
4.5 

,  4.5 
4.6.-, 

1     4.5 

'     4.7 
1     4.6.5 
4.. 5.5 
1     4.0') 

1     4.7 

4.05 
1     4.7 
i     4..V> 
4.5 

4.4 
1     4.4 

4.4 
'  4.3 
1     4..%5 

1     4.45 
4.  .T) 

1     4.'2.> 
4.3 

1     4.3 
4.1 

1 
June. 

4.3  ' 

4.25  1 
4.2 
4.1 
4.05 

4.1 
4.0 

4.15 

4.1 

4.15 

4.0-, 
4.1 
4. 05 
4.1 
4.0 

4.1 
4.1 
3.05 
3.8.-) 
A.  /.) 

3. 7.") 
3. 05 
3.6 
3.6 
3.6.'-, 

1     3.75 

3.7 
1     3.6 
I     3.7 

j ...... . 

1 

1 
July,  j 

3.5    i 
3.6.5 
3.4     ' 
3. 15  1 
3.4     ' 

3.4  , 
3.;i5  1 
3.3     ' 
3.4 
3.25  i 

3.2    ' 
.3.2    1 
3.3 
3. 15 
3.2.5 

3. 2 
3.0    , 
3.0    ' 
3.05 
3.  15 

3.0 

2.'»5 

2.8 

2.75 

2.6 

2. 75  , 
2.7     , 
2.6 
2.75  1 
2.8 

2.5  ' 
1 

1 
Aug. 

1 

2!  5    ' 
2.5 
2.,-|.5  1 
2.5 

2.45 
2.3 
2.25 
2. -2.5 
2.4 

2.6 
2.1 
2.3 
2.05 

i.« 

2.0 
2. 15 
2.0 
2.0 
1 .  «».5 

1.0 
1.8 
1.7 
1 .  <i.5 
1.0 

1.8.5 
l.S 
1.6 
1.5 
1 .  .-k5 
1 .  15 

Sept. 

1.5 

1.6 

1.5 

1.45 

1.6 

1.75 
1.6 
1.5 
1 .  .-).5 
1.5 

1 .  .5.5 
1.05 
l.H 
1.  15 

1.:. 
1...-. 

!:;! 

1.2 
1.2 
1.15 

1.1  ' 

1.2  . 

1.1 

1.0.5 

1.1 

1.1 

1.0.5 

1 

1 

Oct. 

1 
i 

...  ' 

1.15 
1.1     1 
1.1 
1.1     1 

i.;i.5 
1.0 

1.05 
1.5     . 
.0     ' 

.*.» 

.s 

1.0 

.<» 

.  75 
.H.5 
.8 
1.0_ 
.  7.5 

.  7.5 

.s 

.\) 
.0 

.8.5 

.«» 
1.15 
1.2 

.N.5 

.  7 

Nov. 
07 

.8 
.9 
.8 
.75 

.8 
.  7 
.75 

.  7.5 

.8 

.  75 

.H 
.8 

.8 
.8.5 

1.(1.5 
.  <I5 

1.1 

1.15 
1   *> 
1  2 
1. 2 

1 '.  3.5 

1.4 
1.3 
1 .  15 
1.4 
1.6 

I)jr. 

3.1 

3.15 

3.2 

3.2 

3.15 

,3.2 

3.25 

3.3 

3.4 

3.4 

3.45 
3.5 
3..V) 
4.1 

3.0 

.3.8 

4.0 

4.25 

4.3 

4.45 

4.6 

4.7 

4.75 

4.75 

4.85 

4.9 

4.8 

4.K-> 

4.0 

4.8;5 

1.5 

1.5 

I 

1.5 

1.4 

1.1 

1.4 

1.45 

1.5 

1.5 

! 

1 

1.5 

1.5 
1.5 

1 .  .55 

1.5 

1.6 

1 .  45 

1.5 

1.4 

1 .  45 

1 .  15 

1.1 

1.5 

1.5 
1.5 

1 .  45 

1  45 

1.5 

1  .  .K) 

1.6 
1.6 

• 

1.65 

•E. — The  following  Ice  conditions  prevailetl  <luring  H1O6:  Dwenibor  6.  H¥)5,  t«»  .Faiiujjry  15.  1<«;6, 
losetl;  li-e  from  0.5  to  1.0  foot  thick.  Januarj'  21)  to  Frhnmry  2.  lake  open.  FchruiiVy  3.  hiko 
I  over,  no  ir-e  in  channel  near  gage:  lie  ahoiit  0.3  foot  thick  mI)«)V('  j.Mpr  near  brrakwalrr.  Krh- 
14.  K-e  0.05  foot  thick  l)elow  gage  ami  0.35  foot  thi(  k  above  gape.  March  15.  channel  open  below 
ice  0.35  foot  thick  above  gage.    March  31,  ice  all  out  b«'low  ])reakwater. 


Rating  table  for  Richelieu  River  at  Fort  }fontifomfnj,  \.    Y.,Jor  VMKi. 


Gage 
height. 

Di«- 

Gaee 
height. 

Feet. 

'      Dis- 

(Jape 

Dis- 

(Jape 

Dis- 

chargc. 
Sfc.-ft. 

charge.  1 

1 
'    Ser.-ft. 

lieipht. 

1 
Frrt. 

<-harp\ 
Src.-ff. 

heipht. 
Fftt. 

charge. 

Fret. 

.S'<c.-/7. 

0.70 

.5.680 

1.70 

<».0N) 

1         2. 70     1 

rj.:.-io 

.{.70 

!♦■>.  JfiO 

0.80 

6,020 

1.80 

•»,  120 

2.. SO     1 

12.  ,s.^0 

.{  so 

l«i.(V10 

0.»J 

6,  .300 

1.00 

,     0,  im 

1          l.'W     \ 

13.240 

1       ;t.!io 

17.0jr) 

1.00 

6,700 

2.  a) 

10.  UM) 

.{.00     1 

13,<iO0 

J. 00 

17.  100 

1.10 

7,040    1 

2. 10 

10,110 

3.  10    1 

l.J.'.JNl 

I. J) 

is.'ji'i 

1.20 

7,380 

2.20 

10. 7S0 

1         .{.'JO     i 

n.:{i-,o 

,        1. 10 

l!t.(W) 

1.30 

7.720    1 

2.30 

ll.lL'O 

'       3.;{o 

n.7M» 

\j*) 

I'.MMO 

1.40 

8,060 

2.40 

11.  MiO 

1       3. 10 

15. IJO 

,             I    Si) 

20.  .SJ) 

1..% 

8,400    1 
8,740 

i 

2.50 

ll.SOO 

3.  .50     ' 

15..'i<H) 

5.00 

21.7(K) 

1. 60 

2.60 

12.  m\ 

1         3.60     1 

15,.s.S) 

__ 

TE. — The  above  table  is  based  on  diM-harpe  niea.siirenient.s  made  at  (lianihly  «lani  in  is«».s  by  the 
xi  States  Board  on  Deep  Waterways. 
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SURFACE    WATER   SUPPLY,  1906. 


Monthly  discharge  of  Richelieu  River  at  Fort  Montgomery,  N.   Y.^for  1906. 

[Drainage  area,  7.7oO  s<iiiare  miles.] 


Discharge  in  second-fe«^t. 


Hiin-off. 


Month. 


I  Maximum.    Minimum.'    Mean.      ^,'[^r'^   ^f3 


January 

February 

Man'h .  .*. 

April 

May 

June 

July 

AugU^t 

8epteml)or 

October 

November 

Dei-em  l>er 

The  vear 


16,300 

16.300 

14,400 

21.300  ; 

20,600  • 

18,700 

16,100 

12.200 

9,420 

8.400 

8,740 

8,910 


10.300 

13,600 

11,800 

14.000 

18,700 

15.900 

11.800 

8,230 

6,870 

.5.680 

0,680 

8.060 


21.300 


5.680 


12.000 
14.300 
13.200 
17.  .500 
19,f)00 

17.  ax) 

14,000 
10.400 
S,070 
6,  .580 
6.fwlO 
8.  .370 

12.300 


1 .  .V> 
1.S.5 
1.7U 

2.  If. 

2.  'C\ 
->  •  •» 

l.M 
\.M 
\.M 

.  *M9 

.K.5S 
l.C^ 

1 .  rVJ 


Note.—  Dischargo  not  affected  by  ice  conditions  en  the  lake. 


SARANAC    RIVER    NEAR    PLATTSBURG,  X.  Y. 

A  gaging  station  was  established  at  the  dan\  of  the  Plattsb 
Electric  Light  and  Power  Company,  6  mUes  above  Plattsbi 
March  17,  1903.  The  conditions  at  this  station  and  the  bench  ma 
are  described  in  Water-Supply  Paper  No.  170,  page  102,  where 
given  also  references  to  publications  that  contain  data  for  previ 
3^ears. 

Daily  disrharye,  in  secomi-fcet,  of  Saranac  River  near  Plattsbiirg,  \.    Y.,  for  19(Hi. 


I>HV 


.Ian. 


1 TJv? 

2 (i«i) 

3 MK{ 

4 71.S 

:. 770 

»i 7(Hi 

7 7.')! 

s .547 

<♦ .5S2 

10 :.ls 

II .■.IS 

12 "  Hlx 

i:< 2«*t» 

14 .m4 

i:. lai 

1«. 717 

17 :i72 

IS 4W 

1<.» 4«'.^» 

2«) A'M 

21 74s 

22.; 1.770 

IS 2.2I-0 

24 2.1>40 

•j:. 2.;r() 

2». l.sj) 

27 1.7IH) 

2s I.SX) 

2«» I.IV) 

'.'A\ -l.I.'d 

M 1.010 


Frl.. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S<«pt. 

Oct. 

N«»v. 

91)4 

•V.l 

1.100 

r)i2 

9<i0 

1.020 

010 

.381 

isl 

722 

S28 

.505 

<m. 

<  1.) 

l.OTiO 

1,140 

501 

72 

312 

.5M 

742 

.524 

7-23 

488 

70S 

9t>4 

477 

102 

.3;i7 

.5t0 

.53H 

l.KMJ 

9S(> 

^89 

l.OiO 

950 

.509 

310 

412 

2l». 

.52S 

l.;tf)0 

1.100 

1.130 

0S8 

58.5 

3X.5 

X30 

222 

.   .513 

977 

1 . 1(0 

1..^50 

749 

9.58 

831 

373 

242 

3r3 

49(> 

7S1 

9<il 

1.120 

893 

806 

520 

447 

St) 

.W 

.5.54 

im4 

842 

877 

739 

800 

599 

.3:« 

xy>\ 

■^ 

'»39 

013 

7S2 

882 

1.020 

1 .  100 

484 

10t> 

•  .17 

•W 

ri24 

ti3<> 

Ml 

7S.5 

8t')l 

1.000 

390 

491 

471 

.W 

714 

.540 

7^9 

7.54 

1.040 

1.210 

319 

447 

434 

7<l 

7ro 

410 

•  413 

7«.9 

980 

83.5 

«.3:iH 

m5 

417 

47U 

r.71 

510 

7;« 

1.3.-.0 

1.020 

.513 

a5<'» 

.335 

47S 

:i4«i 

iwio 

532 

1.1 ;«) 

2.120 

S98 

445 

•W) 

42f. 

1.3i. 

:iii7 

■m4 

.502 

l..SS() 

2,0'.» 

Mi3 

278 

.5;{9 

21M 

4(W 

28H 

.5:39 

.3<v3 

1.710 

1.820 

844 

310 

47»i 

52 

417 

«^ 

.5<-,2 

321 

1 .  .ViO 

1..520 

7«i2 

.^W 

4.38 

224 

4«.il 

4h7 

«/j5 

329 

1.7tiO 

1.000 

94.5 

.506 

330 

39.5 

4:i7 

m 

«i7S 

37«i 

l.-VM) 

l.-2tl0 

79.5 

202 

a489 

419 

:iS2 

S43 

47'.» 

3  IS 

1.270 

1.100 

•i09 

314 

t>48 

;i8i 

.31  »4 

:-aA 

IMO 

371 

1.340 

9S4 

7(M 

421 

290 

404 

42 

j^ 

l.-'.io 

31S 

l.(»«() 

u;«) 

1.000 

n  42.5 

.3<i.5 

415 

24«. 

i.>  ■ 

1  .  l.iO 

.i72 

1.110 

•.(44 

1.100 

430 

'27ti 

1"2> 

i^.is 

S7(l 

l.O-'-O 

3»Vs 

1.040 

9'2s 

.5S7 

580 

33S 

1S5 

47f. 

741' 

i.jon 

41'.« 

731 

1.2?<0 

ti47 

4a3 

3.39 

411 

.507 

;ci 

l.«>10 

.V?4 

.".7('. 

l.J.'O 

37«". 

.514 

a  332 

372 

t.SO 

S4S 

i.o;jo 

S7S 

740 

1.2.'^) 

013 

(»38 

0  332 

2«o 

02S 

f4> 

M)2 

l.r>40 

710 

l.OSO 

.V)-.' 

ri.5«» 

.324 

:«» 

:?> 

7<4 

1 . 4.'/) 

•  .74 

1 . 1 10 

4S2 

170 

338 

2S7 

.5,57 

9f>> 

1.4.'m 

•  114 

1 .020 

540 

514 

309 

210 

."k.5«> 

4».'. 

1 .  .■.;)() 

1.000 

,544 

32.5 

U37 



"  1  )is  iiarj:  ■  int'Tp  lat-  d. 

S'tTi:      I)iirip.^  lainnry.  Vrl.rviurv  .  Munh.  an<l  Drci'iiilK^r  the  dam  is  slightly  obst  nictoJ  If  ** 
uml  'ii>chartrt's  an'  liaWlf  i»>  rrror. 


ST.  LAWRENCE   BIVER  DB.VINAGE. 
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Monthly  discharge  ofSaranac  River  near  Plattubnrfj,  N.  Y.^/nr  190(1. 

[Drainngo  anta,  (i24  fiqiian^  niik's.] 

J>ischarg«>  In  s(t'ond-f«N't. 


Month. 


■KT. 


'•T. 


ho  yi-ar. 


Maximiun.    Miriiiniiin 


UiiUHiiT. 


Meiin     ', '"^f -f*- I»**r    I>«'l»thiii 
'    ;    .s<i.  inilf.       inchos. 


2,040 

1.610 

l,r»40 

1,790 

2,090 

l.KK) 

1,210 

831 

491 

080 

90('> 

^^)9 


2,940 


299 

l»J)l  1 

1. 59     , 

l..S*i 

513 

77(i  1 

1.  24 

1.29 

nK 

r.s7  ' 

1.10 

1.27 

57ti 

i.u-io  1 

Hm 

1.S4 

iSS 

1 , 1'20 

1.79 

2.  OJi 

37<) 

Hn  1 

l.'2i» 

1.44 

170 

(»-19 

1.01 

1.20 

270 

43r) 

.  ("."W 

.SI 

52 

311  , 

.  49.S 

. :»« 

42 

401  1 

.«i43 

.74 

70 

510 

.  S27 

.92 

l.-,<> 

431 

.♦>?>1 

..SO 

42 

07'J 

1.09 

14.70 

.— Values  are  rated  as  follows:  January  to  Mawh  im«i  Dt'tvii'lM^r,  good:  April  to  Novnnlx  r, 

OTTER   CREEK    AT    MIDDLEBURY,  VT. 

is  station  was  established  April  1,  1903,  by  II.  K.  Barrows.  It 
ated  at  the  railway  bridj^e  about  one-half  mile  south  of  the  rail- 
station  at  Middlebury,  Vt.  The  conditions  at  this  station  and 
•ench  marks  are  described  in  Water-Sui)])ly  Paper  .\o.  170,  i)a<j:e 
where  are  given  also  references  to  publications  that  contain  data 
revious  years. 


.te. 


IHscharge  measurements  of  Otter  Creek  at  MiddlehHry,  Vt..  in  I'M).')  fl. 

Ami  of 


Hydrographcr. 


\Vi<ith. 


.s«'<tion.      iK'i^'ht. 


I)i'<4^h«rp«' 


ft-.. 

!9<> Buttorfleld  and  Brett . 

■ V.  D.  Butterfleld 

» do 

la ' do 

)b do 

I  Buttcrfleld  and  Brett. 

» G.M.Brett 


06. 

10  e. H.  K.  Barrows . 

I G.  M.  Brett. 

her  26...,  A.  D.  BiittorfiHd 
ber8 I do 


Ft  It. 

Sq. 

ft. 

Ft  ft. 

Sfi-.-ft. 

120 

.V.t7 

15.  tM 

3.7M) 

120 

711   ' 

10.72 

4,900 

r2t) 

7us 

17.2-2 

:*.:^i) 

120 

5s  1 

15.52 

;;,:.v> 

1S9 

1 

.:.-2o  , 

i.-..:o 

3.4;m» 

1-20 

3f.7 

13.40 

1,370 

ll,s 

;i.'.4 

12.  *«0 

'.•4<i 

I0«'i 

3.-.2 

13.40 

l.lt.O 

133 

I.e. 

14.25 

2.100 

117 

2-2«.» 

12.  .T. 

3lt. 

117 

22!' 

12.  27 

31 1 

m  are^  bridge. 

m  railroiid  bridgi?. 

er  frozen  ut  gage,  but  open  500  f«vt  N-low  g.ip-  for  s<nii«'  noo  f*«t  1o  jirch  liri'lgf  mi'l  (l.itii. 

to  bottom  of  ico,  12.77  fwt;  avfrapj'  Uiirkn*  s.^  of  io-.  o.7o  f«)«it. 

Daily  gage  height^  infect,  ofOttvr  (Wck  at  SfiddU^Kini.   Vi..  for  I'.tot,. 


(;;igr 


ay. 

- 
Jan. 

1 

Feb. 

13.4 
13.2 

Mar. 
13."  2" 

Apr. 

15. 0 
15.  5 
15.  15 
14.75 
14.45 

14.0 
14.5 
14.2 
13.9 
13.7 

May. 

14.0 
13.  75 
11.0 
14.45 
14.5 

14.4 

14.1 
13.  S 
13.  5 
14. 15 

.IllIlC. 

15.  45 
15.5 

15.  :k-, 

15.  3 
14.9 

14.  25 
13.9 
14.  1 
14.5 
14.5 

.hily. 

13.95 
14.2 
lii.s 
13.  4 
13.  «i 

13.  4 
1.3.  1 
12.  S". 
12.  7 
12.  S 

l.'i.  2 
12.  s 
12.  •. 
12.5 
12.  i>.') 

12.0 
1.3.  15 
13.0 
12.75 
12.  :m 

12. «. 
12.  r. 
I2.;v> 
12.7 
12.11 

12. 5 
12.4 
12. 4 
12.4 
12.1 

(HI. 
1-)  ■> 

12!  s 
12.  : 
12.;', 
12.2 

12.  15 
12.  1 
12.0 
J  2.  1 
12.2 

.Nov. 

12.  . 
12.1. 
12.5 
12.5 
12.  .r. 

12.  4 
12.4 

1  12.  ;r. 

12.3 
1    12.3 

\hv. 

i 

12.  S". 

12.  s 

12.  .'.5 

\XA 

13.2 

. .  .1. ... .. . 



13. 45 

1 

\ 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  gaffe  hfight,  xnfeet,  of  Otter  Creek  at  MiddUhury,  Vt.,for  1906 — Continm 


Day. 


24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb.  |  Mar.     Apr. 

'  I  t 


11 

12 

! 

13 

12.8 

12.5 

14 

15 

■             1 
....... 

16 

12.4 

17 

*' *: 

18 

i 1 

19 

i '  .. 

20 

12.8 

■ 

21 

12.4 

22 

izz 

23 

*•••••« 

••••••• 

•l 


I 


15.5    i.... 

15.25    16.15 


13.7 

13.9 

13.95 

14.^ 

15.3 

15.5 

15.5 

15.7 

15.95 

16.3 

1&4 
16.45 
16.35 
16.25 


15.25 
15.55 
15.25 
14.7 

1 

*"*"*** 

14.7 

1 

14.4 



* 

13.7 

15.7 

15.9 

15.65 

15.3 

14.9 

14.5 


14.4 

14.a'> 

14.3 

14.5 

14.55 

113 

14.05 

\XS 

l.i6 

13.25 

13.1 

12.95 

12.8 

12.8 

12.85 

13.1 
13.5 
14.6 
14.9 
15.1 
15.3 


June. 


14.45 
14.2 


13.7    1 

13.2 

12.95 

12.9 

13.0 

13.7 

I0.7 

13.3 

13.0 

12.9 

12.85 

13.2 

13.5 


13.4 

13.1 

12.85 

12.7 

12.9 

July. 


13.0 

12.85 

12.7 

12.6 

12.5 

12.4 

12.4 

12.43 

12.4 

12.4 

12.4 
12.4 
12.9 
12.9 
12.7 

12.5 
12.4 
12.4 
12.7 
13.4 
13.0 


Aug.  .  Sept.  I   Oct.  i  Nov. 


12.5 
12.6 
12.5 
12.5 
12.4. 

12.4 

12.4 

12.4 

12.25 

12.0 

12.5 

12.5 

12.45 

12.5 

12.5 

12.6 

13.05 

14.7 

13.6 

13.2 

12.8 


12.25 

12.3 

12.3 

12.4 

12.4 

12.3 
12.0 
12.  !.•> 
12.3 
12.3 

12.2 
12.2 
12.3 
12.2 
12.3 

12.35 

12.3 

12.2 

12.2 

12.3 


12.2 

12.35 

12.4 

12.6 

12.1 

12.3 
12.3 
12. 25 
12.15 

12.  as 

13.0 
13.0 
12.  S5 
12.5 
12.5 

12.7 

12.9 

12.75 

12.6 

12.6 

12.6 


I 


12.3 
12.3 
12.6 
12.6 
12.55 

12.5 
12.4 
12  45 
13.6 
14.3 

14.2 
13.85 
13.6 
13.3 

iai5 

12.9 

13.25 

13.5 

13.45 

13.1 


Note.— Creek  was  frozen  Janiiar}*  1  to  24,  February  3  to  March  31.  and  I>ecem)>er  3  to  31.  D 
the  froxen  period  gage  heights  were  taken  to  water  surface  through  a  hole  in  the  ice.  The  foUc 
comparative  readings  were  taken: 

Comparatirf  ice  and  water  rcadingt. 


Date. 


January  6 . . 
January  13. 
Januar>'  20. 
February  7. 
Februar>- 13 
February  21 
Man.-h2.... 


Water 

Top  of 

Thick- 

surface,  j 

ice. 

ncM 
of  ice. 

Feet. 

Ftet, 

Feet. 

13.4 

13.45 

a3 

12.8 

12.9 

.6 

12.8 

12.9 

.5 

13.2  • 

ia3 

.0 

12.5 

12.3 

.5 

12.4 

12.5 

.9 

13.2 

1 

13.3 

.  1 

Date. 


I  • 

I   Water 

'  surface. 


Top  of 
ice. 


I  Fed. 

March  10 1  13.45 

March  16 '  12.4 

March  22 1  12.3 

March  28 a... I  14.7 

ntvoml>erl3 !  12  .JS 

Dect'm»K*r  19 "  12.5 

IH-cemlHT  2ti !  12. 3 


Feet. 
13.5 
12.45 
12.4 


12.35 
12.  ti 
12.45 


a  Water  (lowing  on  top  of  iot» 


Thi 
ofj 

Te 


Ratintj  table  for  Otter  Creek  at  Middhhnry,  Vt.,for  litOo-fi. 


Gage 
height. 

Dis- 

(lagc 
height. 

IVlH- 

Gage 
height. 

Dis- 

;     Gage 
height. 

Di.*^ 

charge. 

I'harge. 

cha  rge. 

eharg*'.  ■ 

F(ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 
1.030 

Feet. 

Sec.-ft. 

Ftet. 

Sec.'ft. 

12:00 

220 

13. 10 

14.20 

2.0WO 

1      15. 60 

3.610 

12.10 

275 

13.20 

1.1-20 

14.30 

2.180 

■      15  SO 

:i.sA) 

12.20 

335 

13. 30 

1.210 

14.40 

2.200 

16.00 

4.070 

12. 3J) 

400 

13.40 

1.300 

14.50 

2.400 

16.20 

4.310 

12.  40 

470 

13.50 

1,390 

14.ri0 

2.510 

1(V40 

4.5.TD 

12.50 

540 

l.l «» 

1.4S0 

14.70 

2,(i20 

lfi.liO 

4.790 

12.  (« 

015 

i;i.70 

1.5^0    i 

14.  SO 

2.730 

16.80 

5.  (WD 

12.70 

(iJtt 

13.  SO 

l.tJhO 

14.90 

2.S40 

17.00 

5.270 

12.  SO 

1/.-) 

13.  W 

1.7S0 

].=).00 

2.950 

,       17.20 

.5.510 

12.  tW 

S(A) 

14.00 

l..»vvO 

15.20 

:i.  170 

17.40 

5.750 

13.00 

W') 

14.10 

1 .  «*S0 

15.40 

3.390 

__ 

_ 

'   - 

Note.— The  above  table  in  applicablo  only  for  open-chnnnol  conditions.  It  is  b.ised  on  diartu 
inea.snn'incnts  made  during  l?<05-<>.  and  is  woll  dt'Iimni  U't  wtvii  gage  heights  13.0  feet  and  18.0  feet.  M 
monthly  discharge  comptitwl  from  thr  above  shouNi  Ih'  nvisoiiaMy  clo.'*<'.  but  daily  discharpi'S  for? 
height. slx'low  13.0  feet  arc  liable  to  con.HJdcniblc  error.  Klncinations  causecl  by  the  dam  U'iow  rrr 
variable  the  relation  between  gage  height  and  the  elevation  of  the  water  surface  at  the  infA>ui 
section. 
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Monihly  discharge  of  OUer  Creek  at  Middlebury,  Vt.Jor  1905-6. 

[Drainage  area,  615  square  mUcs.] 


Month. 


DiachafKe  in  second-feet. 


Maximum. '  Minimum.  I    Moan 


1905. 


ig06. 


5,630 
1,900 
2.400 
2.620 
2.730 
2.890 
860 
1,430 
2.130 


4,610 
3.280 
3,560 
2.080 
2.620 

mb 

945 
2,180 


1,210 
400 
335 
220 
305 
655 
400 
400 
600 


1,580 
775 
695 
470 
220 
220 
220 
400 


2,950 
871 

1.210 
904 
951 

1,570 
590 
625 

9m 


3. 1.30 
1.870 
1.710 
881 
7.18 
421 
498 
8<'»9 


Run-off. 

Sec. -ft.  per   Depth  In 
sq.  mile.    '   inches. 


4.80 
1.42 
1.97 
47 
55 

.IMiO 
1.02 
1.58 


.5.00 
.3.04 

2.78 
1.43 
1.20 
.1)8.') 
.SIO 
1.41 


5.36 
l.(i4 
2.20 
1.70 
1.79 
2.84 
1.11 
1.14 
1.82 


.').68 

3.50 

10 

<>5 

.38 

.76 

.93 

1.57 


alms  are  rated  as  follows:  October  to  Di»^»mlwr,   VsMX^,  SoptenibiT  and  (JctolKT,  1906, 
lers,  good. 

WINOOSKI    RIVER   AT   RICHMOND,  VT. 

station  was  established  June  25,  1903,  by  II.  K.  Barrows,  at 
»1  highway  bridge  one-fourth  mile  south  of  the  railway  sta- 
Richmond;  Vt.  The  conditions  ^  at  this  station  and  the 
narks  are  described  in  Water-Supply  Paper  No.  170,  page 
lere  are  given  also  references  to  publications  that  contain 
r  previous  years. 

Oischarge  Ttieasuremenls  of  Winooaki  River  at  Rirhrmmil,  17.,  in  JUOd. 


•'•'\ 


25. J 


Hydrographer. 


H.  K.  Barrows 

.\.  D.  Butterfleld 

do 

Butterfield  and  Nye. . 

A.  D.  Butterfleld 

0.  M.  Brett 

Butterfleld  and  Brett. 

do 

A.  D.  Butterfleld 

do 


\Vi«Uh. 


F(ft. 
70 
1S2 
IS2 
\SS 
ISO 
ISO 
IHO 
1S() 

145 
17H 


An»a  of 
swtion. 


1 
I 
1 
1 
1 
1 
1 

1 


ft. 

3AS 
.  olM) 
,470 

,  m) 
,  4;«) 

,  4.«) 
.130 
.130 
180 
.110 


hrJKbl. 


F<tt. 
h.  .V^ 
I..  «Hi 
(1.  57 
9.  ."Ki 
(1.  .V) 
«"..  .V) 

4.  <i7 
4.97 
3. 92 

5.  10 


Discharge. 


Srr../t. 
3.  HK) 

3.  :m 

9.  ISO 
3.  .^SO 
3.L'I() 
1 .  240 
J .  290 
3S9 
1 .  .3.7) 


of  chain,  29.47  leet.  Ga^e  datum  Is  at  elevation  2S7.«i,3  fpct  ahovo  inc.in  st-a  Icvrl,  ms  dotrr- 
ig  1906  by  connecting  with  the  aluminum  tablnt  bench  mark  of  I'nitod  States  (Jpologicjtl 
rniversallst  church  foundation. 

o«en  at  RBge:  channel  open  1,(XX)  feet  upstream  and  one-half  mile  downstream.  Ice  very 
:en,  and  tfrted.  reaching  to  bottom  for  about  t  wo-thinis  of  s<»ction.  fiage  liei^'bf  is  to  water 
ye  height  to  bottom  of  ice  about  3. 4  feet;  average  thickness  of  ice  about  2.s  feet. 
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SURFACE   WATER   SUPPLY,  1906. 
Daily  gage  height  ^  in  feet  y  of  Winooski  River  at  Richmond^  Vt.,for  1906. 


Day. 


Jan.  I  Feb. 


1. 
2. 
3. 
4. 
5. 

f>. 
t. 
8. 
9. 
10. 

11 
12 
13 
14 
15 

10 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26. 
27. 
28. 
29. 
30. 
31. 


5.95 


5.4 

5.45 

0.3 

6.3 

0.3 


Mar. 

Apr. 

May. 

5.7 

6.6 

1    5.9 

5.4 

6.15 

6.3 

6.9 

5.6 

6.7 

6.5 

0.46 

Juno. ',  July 


5. 
0. 
5. 
5. 


9 

25 

9 

8 


5.5 


7.35 

6.3 

6.35 


5.5 

1 

' 

; 

;                1 

6.65  1    6.3 

1 

6.4 

1 

' 

1 

: 

1 

1 

11.2 

8.66 

6.4 

13.8 

7.75 

1 t 

6.7 

0.35 

0.2 

5.0 

6.5 

5.5 


7.0 
•  0.9 

6.45 
6.3 

5.6 
6.6 
6.7 
7.8 
11.7 

11.4 
9.8 
9.25 
9.16 
<».35 

9.5 
9.9 
8.1 
7.0 
6.4 

0.3 

6.1 

6.06 

6.9 

6.4 


6.15 

5w8 

5.5 

5.75 

7.3 

6.5 
6.05 
10.2 
8.4 
6.8 

6.36 

6.1 

6.1 

6.75 

6.36 

6.15 
6.26 
4.95 
4.85 
5.86 


6. 
7. 
8. 
6. 
6. 
6. 


5 

25 

15 

7 

1 

65 


5.4 

5.26 

5.3 

6.1 

4.86 

5.1 

6.55 

5.9 

6.1 

5.6 

5.5 

5.2 

4.95 

4.8 

4.5 

4.5 

4.5 

5.45 

6.05 

4.7 

4.5 

4.7 

5.35 

7.7 

6.4 


Aug.  '  Sept. 


Oct.     Nov    Dflt 


5. 
5. 
4. 
5. 
6. 


7 
2 
8 
1 
35 


6.46 

5.1 

4.75 

4.9 

5.2 

4.8 

4.45 

4.35 

4.3 

4.3 

5.35 

4.86 

4.6 

4.3 

4.05 

4.25 

3.95 

3.96 

4.3 

4.05 

4.65 
5.16 
4.55 
4.26 
4.06 

4.0  i 
4.16  i 
3.96  I 
3.9  I 
6.66  i 
6.05  \ 


5.05 
4.45 
4.25 
4.15 
4.1 

4.25 

5.76 

4.7 

4.25 

4.15 

4.15 
3.75 
3.85 
3.95 
4.0 

3.85 
3.85 
3.76 
3.55 
3.46 


4. 

3. 
6. 

6. 
5. 


05 
85 
65 
25 
0 


4.25 

4.05 

4.1 

3.8 

3.8 


4.6 

3.y 

4.4 

4.1 

4.05 

3.S 

3.95 

4.15 

4.16 

4.25 

4.1 

3.85 

3.85 

3.95 

3.95 


3. 
3. 
3. 
4. 
3. 


/O 

7 

86 
15 
85 


3, 
3. 
3. 
4. 
3. 


95 

75 

76 

0 

95 


3.85 
3.85 
3.76 
3.95 
3.96 


4.25 

4.75 

4.7 

4.6 

4.0 

4.7 

4.45 

4.2 

4.15 

5.5 

5.7 
5.0 
4.7 
4.55 

4.8 


4.5 
4.4 

4.3  . 

4.3 

4.35 

4.3 

4.1 
4.0 
4.2 

4.0 
4.6 
U> 
4  4 
4.3 

4.8 

4.9 

5.3 

7.96 

6.55 

5.8 
5.7 
5.8 
5.3 
4.9 


S.1S 
»S 
5.4 

6.0 

0.2 

b.l 

6.0 


if 


•  •••r*   I 


5.; 


3.66 

3.95 

5.3    ' 

4.95 

4.15 

4.15 

4.9 

5.7 

7.9 

4.0 

4.6 

6.15 

5.06 

4.2 

4.7 

5.7 

4  66 

4.65 

4.5 

5.15 

4.36 

4.4 

' 

5.1 


Note.— Klvcr  frozen  January  1  to  22,  February7toMarch28,rndI>occmber4  to  31.  Duringthe 
period  gago  heights  were  taken  to  water  surface  through  a  hole  in  the  ice.  The  following  coin~ 
readings  were  taken: 

Comparative  ice  and  water  readingt. 


DaU\ 


January  5<» 
January  12. 
January  19. 
March  9 h.. 


Water 
surface. 

Top  of 
lee. 

Thick- 
ness of 
ice.       1 

1 

Feet. 

Feet. 

Feet. 

6.95 

6.7 

1.1 

5.5 

5.65 

1.3 

5.4 

5.55 

1.4 

5.6 

0.2 

2.8 

December  7. 
December  14 
December  21 
Deoemlier  28 


ater 

Top  of  ' 

lace. 

ice. 

Vrt. 

Feet. 

6.0 

6.15' 

6.9 

0.1 

6.7 

5.95 

5.7 

5.9 

FtiL 


14 

1.5 
I) 


a  Wat^r  on  top  of  let". 

'»  During  the  i)eriod  from  about  Januar>'  23  to  Match  28  gage  heights  give  little  or  no  indicatioB* 
di.schargc  owing  to  an  ice  jam  at  the  bridge.    Sih;  note  to  measurement  made  March  9. 190U. 


ih^t. 


BT.  LAWBENCE   B1V£B  DBAtNAOE. 

Rating  tabk/or  Winooiii  Rxver  at  Richmond,  Vt..Jnr  I90G. 

Qua    '     Dto-     ',    (Iter    I     l>i»-      '    (itn         li 
height.  :  ctwisu.  ,    helgiit,      charKe.    ,  IMgbl.      i-hn 

Stc.-lt.   i      Fril.     I   Sic.-fl.         Ferl.       Str 


Sm.^(.    ■ 


fw         xra    , 


■TL— The  kbore  Uble  Is  ■ppUfslila  only  fnr  open-cbaniw 
moBBM*  nudii  duilas  1MB  Bnd  ttu  lonn  a[  pnvlniu  ci 
«•  1>  («M  and  lOO  feet.  Anlncnun  In  cUacturgc  lorsK 
MtiomfaBrtajtiar.    Theae  yeait;  changea  may  be  Jue  t 


inditlonH.  It  Is  hnsnl  on  lUKhaTgn 
IS.  It  U  nnll  dpflnnl  between  ga£« 
1  gaga  hi4gbt  Is  taWng  place  at  tiilB 
le  Kcourlng  cOcct  of  Iw  JHinH. 


JfonfAljf  diKharge  oj  HTtummH  Aiirr  nl  Rirhmanil,   Vl.,/(ir  If") 
|l>rsliug<'  an^.  )«.i  Mimm'  inll<'-.| 

I         DlKhnrg"  in  s"c^>n'l-fn.'t.         \ 
'*"""'■  Maiimiim  '  Mloinium       M™n     is™-"- Pw   l)ppthln 


t. — Vahiea  sre  ntad  u  followa;  April  tu  Jiic,  i 


[ 


i 


m 


-til 


-J- ' 


V  ■  • 

l-j.   ■?■'-. 


|3** 


»-.. 


it.  . 


I 


l: 


It  • 


-■fa    ■ 


INDEX. 


Al.  Page. 

16 

4 

■  • 

30 

30 

ear: 

28 

» 

hly 28 

t  at: 

«3-(i4 

iA 

30 

hly 37 

av-37 

37 

B. 

66 

67 

bly 67 

r: 

.% 

hly 37 

3»i-37 

37 

nctaaxgecf I 

62-<V3 

hly la 

r.3 

<« 

rie)  near— 

nO 

,')0 

hly -,2 

/il 

Ft2 

Dtarlo)  nrur 

75 

7.>-76 

hly 76 


Black  Kivor  (of  Lake  Ontario)  basin:  Pag(*. 

description 7.'» 

Bolster,  R.  H.,  work  of i 

Brennan.  M.  S..  work  of i 

Buchanan,  Mich.. 

St.  Joseph  River  near: 

description 27 

discharge,  daily 27-28 

discharge,  monthly 27 

C. 

Cable  station,  flguro  showing 11 

Canadicc  I^ke  outlet  near- 
Hemlock.  N.  Y.: 

description 60 

dischaifre.  monthly 61 

C'anandaigua  Outlet  at— 
AUoway,  N.  Y.: 

description 153-64 

gage  heights 64 

Cayuga  Lake  at— 
Ithaca,  N.  Y.: 

description 66 

gage  heights 66 

Champlain,  I^ke,  drainage  basin: 

description 84 

Chittenango  Creek  at— 
Chittcnango,  N.  Y.: 

description 71 

discharge 71 

dischHrgc,  monthly 72 

gage  height  s 71 

rating  tal>lr 72 

ComputHtlon.  nu'tho<l.s  of i:^-l«i 

Coopt»ration,  jU'knowlrdgmi<*nt.s  i  r Hi 

Covert.  C.  C..  work  of i 

Crivitr,  Wis., 

Poahtigo  River  at : 

d<*scripti()n 2(^-21 

discharge 21 

gage  iK'igh  1 8 21 

Peshtigo  River  near: 

description 21-22 

discharge 22 

discharge,  monthly 22 

gage  heights 22 

rating  table '22 

Current  meters,  elasftes  of lO 

methods  of  using lo-ii 

pinte  showing lo 

Current  meter  statiozu  view  of lo 

CurvM  (dlschanj^^  area,  and  velix;lty),  flg- 

ur»  showing 15 


i3      FoUuubM.  E 


<>i«>"rB« 

gwM^t. 

CoTahog*  Rivet  b«ln: 

drtcriptlon 

...     a 

...  i3-5< 
4» 

Rlchdleu  River  at: 

dearriptlon 

illRbart;..,  .rKmihly 

DdUnw.  Ohio. 

TimnRlT«iH»r: 

rating  table 

Fort  Wayne.  Ind.. 

St.J(.»fph(oUheMaiimee) 

B*€f»agbU 

ntlDKUblF 

dlacha^e.  monthlj 

gage  heights 

Dciter.  Mlcb., 

'.'.'.  41-e 

St,  Mari-sRiverat: 

g^lwiKht. 

PUfl^B 

■Htharge 

diachaige,  monthly 

g««fhelghts 

rating  table 

deKrrlptlon 

disebarge 

K^l»iB"' 

n»pd.oirlnK 

Di«»n,  D.  H.  wort  ol 

£. 
Eut  Riiih.  S,  Y.. 
'Baatoyt  Cnck  >t ; 

d(«r1ptlon 

...        61 

diKhargf.  momhlr 

Bljila,  Oblo. 

Block  River  (ol  L«kr  EHe>  near: 
description 

•••    » 

location  ol.  map  Showlrw... 
0«lc!es.  Mich.. 

discharge,  monthly 

Erie,  Lake,  dralnufw: 

MounlMorri,.  X.  Y.: 

Eacanaba  Rl-rer  near— 

discharge,  monthly 

gagelieighls 

.* 

dlwhargc.  monthl)- 

Rochester,  N-.Y,: 

gufre  heighls 
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DEFINITIONS. 

5  volume  of  water  flowing  in  a  stream — tlie  "run-off"  or  ^^dis- 
B'' — is  expressed  in  various  terms,  each  of  vvliich  has  become 
ated  with  a  certain  class  of  work.  These  terms  may  be  divided 
wo  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
gallons  per  minute,,  miner's  inches,  and  run-off  in  second-feet 


»rts  containing  data  for  years  prior  to  1901  are  noted  in  the  scries  list  at  the  end  of  this  paper. 
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per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at*  j 
rate  of  1  foot  per  second.     It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

''Gallons  per  minute"  is  generally  used  in  connection  with  pumping  ^ 
and  city  water  supply. 

The  "  miner's  inch  "  is  the  quantity  of  water  that  passes  through  an . 
orifice  1  inch  square  under  a  head  which  varies  locally.     It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feetof 
water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second- 
foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or 
approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data : 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
davs  durins:  the  vear  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  historj'of 
all  the  changes  that  have  occurred  since  the  establishment  of  the  sta- 
tion that  would  be  factors  in  using  the  data  collected. 

The  discliarge-measuremenl  laXAe  ^vves  the  results  of  the  discbarge 
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easurements  made  during  the  year,  including  the  date,  the  name  of 
le  hydrographer,  the  width  and  area  of  cross  section,  the  gage 
sight,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  tlie  daily  fliict  nations  of  the 
trface  of  the  river  as  found  from  the  mean  of  the  gage  heights  taken 
ich  day.  The  gage  height  given  in  the  table  represcMits  the  elevation 
':  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most  stations 
le  gage  is  read  in  the  morning  and  in  the  evening. 
The  discharge  measurements  and  gage  heights  are  the  base  data 
om  which  the  other  tables  are  computed.  In  cases  of  extensive 
5velopment,  it  is  expected  that  engineers  will  use  thes(>  original  data 
I  making  their  calculations,  as  the  computations  made  by  the  Sur- 
jy  are  based  on  the  data  available  at  the  time  they  are  made  and 
lould  be  reviewed  and,  if  necessary,  revised  when  additional  data  are 
mailable. 

The  rating  table  gives  the  discharge  in  second-feet,  corresponding  to 
iirious  stages  of  the  river,  as  given  by  the  gage  heights.  It  is  pub- 
iied  to  enable  engineers  to  determine*  the  daily  discharge*  in  case  this 
iformation  is  desired. 

In  the  table  of  monthly  discharge  the  column  lieaded  **Maximinn" 
ives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  high- 
it,  and  it  is  the  flow  as  given  in  the  rating  tal)le  for  that  mean  gage 
eight.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
een  short  periods  when  the  water  was  higher  and  the  corresponding 
ischarge  larger  than  given  in  this  cohunn.  Likewise,  in  the  cohunn 
f  **^Cnimum'*  the  quantity  given  is  the  mean  flow  for  the  day  when 
he  mean  gage  height  was  lowest.  The  column  headed  '*Mean"  is 
he  average  flow  for  each  second  during  the  month.  Upon  this 
he  computations  for  the  remaining  columns,  which  are  defined  on 
Mge  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
dy  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
lot  expected  that  they  will  be  used  for  other  tlian  preliminary 
stimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen 
'  flow  is  of  primary  importance.  Therefore  for  the  princii)al  sta- 
ons  tables  have  been  prepared  showing  the  horsepower  that  can  be 
iveloped  at  various  rates  of  flow  and  the  length  of  time  that  these 
ites  of  flow  and  the  corresponding  horsepow(»r  an*  available.  Tliese 
ibles  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
irbines,  and  the  horsepower  per  foot  of  fall  is  givcMi  in  order  tliat  the 
lader  can  determine  the  horsepower  for  any  fall. 
In  the  computations  sufficient  significant  figures  have  been  used 
>  that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed 
per  cent.    Therefore  most  of  the  values  in  the  tables  are  given  to 
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only  three  significant  figures.  In  making  the  various  computat 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  I 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of 
various  data,  notes  in  r^ard  to  accuracy  are  given  as  far  as  possi 
This  accuracy  depends  on  the  general  local  conditions  at  the  ga{ 
stations  and  the  amount  of  data  collected.  Every  effort  possibl 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  1 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considc 
better  to  publish  rough  values  with  explanatory  notes  rather  thai 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indi* 
ing  the  probable  accuracy  in  per  cent  of  the  mean  monthly  flow, 
these  values  are  mean  values,  the  error  in  the  value  for  the  flo^ 
any  individual  day  may  be  much  larger. . 

Excellent  indicates  that  the  mean  monthly  flow  is  probi 
accurate  to  within  5  per  cent;  good,  to  within  10  per  cent;  faL 
within  15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydri 
computations: 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  8ccond-f(K)t  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  ga 
per  minute ;  equals  646,272  gallons  for  one  day. 

1  second-f(K)t  ecpials  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep 

1  second-foot  for  one  yt»ar  equals  31,536,000  cubic  feet. 

1  second-foot    quals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  secoml-foot  for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30Hlay  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-Ieet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acre-feet. 

1  second-foot  for  one  30-day  month  equals  59.50  acre-feet. 

1  second-foot  for  one  31-day  month  equals  61.49  acre-feet. 

100  California  miner's  inches  equal  15.7  United  States  gallons  per  secern 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado-miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

iOO  Colorado  miner's  inches^or  one  day  equal  5.17  acre-feet. 
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UO  United  States  gallona  p&  minute  equal  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second -feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  fef*t. 

1  inch  deep  on  1  square  mile  equals  0.0737  wH>on(l-f(M)t  pvr  your. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers 

1  mile  equals  5,280  feet. 

1  acre  eqiuds  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  eqiuls  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  poundn. 

1  cubic  meter  per  minute  equals  0.5886  Kecond-fcK)t. 

1  horsepower  equals  550  foot-pounds  ])or  8(><*un(l. 

1  hor«ic^power  equals  76.0  kilogram-meterH  \H*r  Hcroiid. 

I  horsepower  cquab  746  watts. 

1  hon«ep«wer  equale  1  setrond-foot  falling  8.80  fet^l. 

IJ  horw?power  equal  about  1  kilowatt. 

^        -     ,  ,  .  , ,       Sw.-fl.  X  fall  in  U'vi 

To  calculate  water  power  quickly:  ""    "    ~  i  i "    "     -  J^''<  norncpowrr  on  watvr 

rheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODS   OF   MEASURIN(J    STREAM    FLOW. 

The  methods  used,  in  collecting  these  data  and  in  preparing  them 
lor  publication  are  given  in  detail  in  Watcr-Siipply  Papers  No.  94 
(Hydrographic  Manual,  U.  S.  Geological  Survey)  anil  No.  95  (Accu- 
racy of  Stream  Measurements).  In  order  tliat  those  who  use  this 
report  may  readily  become  acquainted  with  the  goncral  methods 
employed,  the  fpllowing  brief  descriptions  are  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
mto  three  classes — (1)  those  with  permanent  beds;  (2)  those  with  beds 
'^hich  change  only  during  extreme  low  or  liigh  water;  (3)  those  with 
instantly  shifting  beds.  In  determining  the  (huly  flow  special 
iiethods  are  necessarj'  for  each  cla^ss.  The  data  upon  which  these 
Jeterminations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams — (1)  by  mea^surements  of  slope  anil  cross  section 
Mid  the  use  of  Chezy's  and  Kutters  fornmlas;  (2)  by  means  of  a  weir; 
(3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
^he  cross  section.  The  method  chosen  for  any  case  depends  upon 
^he  local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
^^ailablO;  and  the  length  of  time  that  the  record  is  to  be  continued. 


Hi 
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Slope  method. — Much  information  has  been  collect^  relative  ti 
the  coefficients  to  be  used  in  the  Chezy  formula,  v=c  ^]R8.  Thislm 
beea  utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  a 
determining  the  values  of  the  coefficient  n  which,  appears  thereiiL 
The  results  obtained  by  the  slope  method  are,  in  general,  only  rougUf 
approxunate,  owing  to  the  difficulty  in  obtaining  accurate  data  ail 
the  uncertaintv  of  the  value  for  n  to  be  used  in  Kutter's  formula 
The  most  common  use  of  this  method  is  in  determining  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  sectioi, 
the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  d  tb 
general  conditions. 

Weir  methods*. — When  funds  are  available  and  the  conditions  •» 
such  that  sharp-crested  weirs  can  be  erected,  these  oflfer  the  beii 
facilities  for  determining  the  flow.  If  dams  are  suitably  situated  laJ 
constructed,  they  may  be  utilized  for  obtaining  reliable  measan* 
ments  of  flow.  The  conditions  necessary  to  insure  good  residts  naj 
be  divided  into  two  classes — (1)  those  relating  to  tne  physical  cha^|- 
acteristics  of  the  dam  itself  and  (2)  those  relating  to  the  diversioi 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  hei^ 
of  dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it; 
(b)  absence  of  leaks  of  appreciable  magnitude ;  (c)  topography  tf 
abutments  which  confine  the  flow  over  the  dam  at  high  stag»| 
(d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floi^ 
ing  logs  or  ice ;  (e)  crests  of  a  type  for  which  the  coefficients  to  b 
used  in  Q=^ch  A*,  or  some  similar  standard  weir  formula  are  kno«i 
(see  Water-Supply  Pai)ers  Xos.  180  and  200*»);  (/)  eithernofli* 
boards  or  exceptional  care  in  reducing  leakage  through  them  and* 
recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  orarouw 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  po^ 
or  navigation  and  part  or  all  of  the  water  flowing  past  it  is  divertaa 
for  such  uses.  This  water  is  measured  and  added  to  that  passinj 
over  the  dam.  To  insure  accuracy  in  such  determinations  of  w^ 
the  amount  of  water  diverted  shoidd  be  reasonably  constant.  rW" 
thermore,  it  should  be  so  diverted  that  it  can  be  measured,  eitherl! 
a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which i* 
of  standard  make,  or  which  have  been  rated  as  meters  under  woiW 
conditions,  ami  so  installed  that  the  gate  openings,  the  heads  undtf 
which  they  work,  and  their  angular  velocities  may  be  accurate? 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  ^^ 
should  be  such  that  the  determinations  of  flow  will  not  involve,  W 
a  critical  stage  of  cx)nsiderable  duration,  the  use  of  a  head,  on  abroi'' 

a  Water-Supply  Paper  Ho.  2D0  Te^\aw»  li^o.  \Wi,  \.\»  «jA\XVm. o\  ^\j^i^^A»\Mnivs:s&aa^ 
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»ted  dam,  of  less  than  6  inches.  Moreover,  when  all  other  <5ondi- 
a»  are  good^  the  cooperation  of  the  owners  or  operators  of  the  plant 
itiU  essential  if  reliable  results  are  to  be  obtained. 
(L  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
iuity  of  record  through  the  period  of  ice  and  floods  and  the  disad- 
ntages  of  uncertainty  of  coefficient  to  be  used  in  the  weir  fonnula 
d  of  compUcations  in  the  diversion  and  use  of  tlie  water. 
Velocity  method, — The  detennination  of  the  ciuantity  of  water  flow- 
y  past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a 
scharge  measurement.  This  ijuantity  Ls  the  product  of  two  fac- 
rs — the  mean  velocity  and  the  area  of  the  cross  section.  The 
ean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  rough- 
88  of  bed,  and  the  channel  conditions  at,  above,  and  below  the 
ging  section.  The  area  depends  upon  the  contour  of  the  bed  and 
»  fluctuations  of  the  water  surface.  The  two  ])rincipal  ways  of 
easuring  the  velocity  of  a  stream  are  by  floats  and  current  meters. 
Great  care  is  taken  in  the  selection  and  e(|uipment  of  gaging  sta- 
)ns  for  determining  discharge  by  velocity  measurements  in  order 
at  the  data  may  have  the  re(juired  degree  of  accuracy.  Their 
sential  requirements  are  practically  the  same  whether  the  velocity 
determined  by  meters  or  floats.  They  are  located  as  far  as  ]>ossi- 
e  where  the  channel  is  straight  both  above  and  below  the  gaging 
ction;  where  there  are  no  cross  currents,  backwater,  or  boils;  where 
le  bed  of  the  stream  is  reas<mably  free  from  large  ])rojections  of  a 
)rmanent  character;  and  where  the  banks  are  high  and  subject  to 
rerflow  only  at  flood  stages.  The  station  must  be  so  far  removed 
Dm  the  effects  of  tributary  streams  and  of  dams  or  other  artificial 
)structions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
Certain  permanent  or  semi])ermanent  stnictures  usually  referred 
as  equipment  are  generally  ])ertinent  to  a  gaging  station.  These 
«  a  gage  for  determuung  the  fluctuations  of  the  water  surface, 
mch  marks  to  which  the -datum  of  the  gage  is  rcf(»rrcd,  permanent 
arks  on  a  bridge  or  a  tagged  line  indicating  the  ])()ints  of  measure- 
ent,  and,  where  the  current  is  swift,  some  appliance  (generally  a 
condarj^  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
Je,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
.tisfactory,  as  from  them  the  observations  can  more  readily  be  made 
id  the  cost  of  the  etjuipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
d  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at 
le  bottom  makes  one  of  the  most  satisfactorv  surface  floats,  as  it 
affected  but  Uttle  by  wind.  In  case  of  flood  measurements,  good 
suits  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
5  or  debris.  In  case  of  all  surface-float  measurements,  coefficients 
list  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
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The  subsurface  and  tube  or  rod  floats  are  intended  to  giv6  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  lesolts  when 
the  channel  conditions  are  good,  as  in  canals. 

In  nieasurinjr  velocity  bv  a  float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  *'run,'*  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  Ui^e 
number  of  velocity  determinations  are  made  at  diflFerent  points  acn>« 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  tlie  mftin 
positions  of  the  floats  as  indicated  by  the  distances  from  the  bank  a^ 
ordinates  and  the  corresp«mding  times  as  abscissas.  A  curve  throu^'h 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  bvdivid- 
int'  the  area  bounded  bv  this  curve  and  its  axis  bv  the  width.  The 
length  of  the  nni  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  area.^  «t 
the  two  ends  of  the  nm  and  at  several  intenuediate  section^. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type,  so  constnicted  that  the  impact  of  flowHuig  water  causes  it  t» 
revolve,  and  a  device  for  recording  or  indicating  the  numlnT  of  rrvi*- 
lutions.  The  relation  between  the  velocitv  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  detennined  for  each  meter.  Thi? 
rating  is  done  by  drawing  the  meter  through  still  water  foragi^w 
distance  at  different  s])eeds  and  noting  the  number  of  revolutions  It 
each  run.  From  these  data  a  rating  table  is  prepared  which jn^estl* 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  Theyuw.^- 
however,  be  classed  in  two  general  tvpes:  Those  in  which  the  vW 
is  made  up  of  a  series  of  cups,  as  the  Price,  and  those  havinj^  a  serf* 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  deveh»pe^ •'' 
use  under  some  special  condition.  In  the  case  of  the  small  Pnf* 
meter,  shown  in  PI.  11,  B,  which  has  been  lai^ely  develo|)e(l  anJ»* 
been  ext(Misivelv  used  bv  the  United  States  Geolorical  Suney.  ^ 
attempt  has  been  made  to  get  an  instrument  wliich  could  he^ 
under  practically  all  (-onditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  acaH^- 
a  boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  aaw 
ance  with  such  use.     Fig.  1  shows  a  typical  cable  station. 

Tn  making  the  measurement  an  arbitrarj'  number  of  points  at« 
laid  oil*  on  a  line  per]>en(licular  to  the  thread  of  the  stream.  The 
points  at  which  the  velocity  and  depth  are  observed  are  kno^Ti^s 
measuring  points,  and  are  usually  fixed  at  regidar  intervals,  varyin? 
from  12  to  20  fe(»t ,  depending  upon  the*  size  and  condition  of  the  streani^ 
Prq)endiculars  drt>ppeA  Uvnw  \\\^>  \\\^v\s\\x\\v^\v)ints  divide  the  ';:a6^ 
section  into  strips.     For  c«Le\\  svtv\>  v>t  \>tiA?c  vA  ^aVTv<^^>^cv^\sv^%x^.x^il^■a\ 
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«a,  and  discharge  are  determined  independently,  su  that  o<mdition8 
istinjj;  in  une  part  <if  the  stream  may  not  bo  pxt/>ndcd  to  parts  where 
ey  d»>  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  rurmnt  meters 
e  in  general  use — multiple-point,  single-pniiit,  hikI  inteKrjitiou. 
Tlie  three  principal  multiple-point  methods  in  t^iieral  use  arc  llie 
rticiil  velocity-curve;  0,2  and   0.8  depth;  and   top,   bottom,   and 
id-t1ppth. 

In  the  vertical  velwity-curve  method  a  series  i>f  vphi<'ity  deter- 
[nations  are  made  in  each  vertical  iit  rcfiular  intervals,  usually  from 
5  tn  1  foot  apart.  By  phitling  tlieso  velix-itios  as  abs<^iss«s  and 
eir  depths  as  ordinatcs,  and  drawinfi  a  sinimth  cune  nmonj;  the 
sultinjr  jxiints,  the  vertical  vclocity-cune  is  (U'vel(i[)i'd.  This  cur\'e 
(>^\'s  }:ruphically  the  niagnitutle  ami  chau^^cs  in  velocity  from  the 
rfare  to  the  bottom  of  the  stream.  The  mean  vt-locily  in  the 
M^ical  is  then  obtained  hy  dividing;  the  area  Iioundei)  liy  this 
?hK'i ty-cur\'e  and  its  axis  hy  the  depth.     On  account  tif  the  lenjith 
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•^'time  required  to  make  ii  toijipleli  meivsiireiiienl  I  \  (his  iiiclhod,  its 
*^  is  limited  to  the  <ieteriiuaution  of  ci>efricients  for  purpiiscs  of  com- 
**ris<m  and  ti)  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
*•  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
|*>int8  is  taken  as  the  mean  veliH-ity  for  that  vertical.  On  thca.>{sum}>- 
'**n  that  the  vertical  velocity -curve  is  a  common  ]>anihola  with 
•^rizontal  axis,  the  mean  of  the  velocities  at  0.22  and  ().7?l  of  the 
*'pth  will  give  (closely)  the  mean  veh)city  in  the  vertical.  Actual 
'*servations  under  a  wide  range  of  conditions  show  (hat  thi-s  second 
^Ultiple-point  method  gives  the  mean  velocity  ver}-  closely  for  open- 
'*iter  conditions  and,  moreover,  the  indications  arc  that  it  holds 
*^arly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
■t  0.5  foot  Mow  the  surface,  and  at  O..")  fo<it  above  the  bottom,  and 
lie  mean  velocity  is  determined  by  dividing  by  6  the  8um  of  the  top 
H  207—07- — 2 


12  SURFACE   WATEB   SUPPLY,  1906. 

velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocitj. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  thread  of  mean  velocity  or  at  an  arbitrary  depth 
for  which  the  coeflScient  for  reducing  to  mean  velocity  has  been 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the 
total  depth.  In  general  practice  the  thread  of  mean  velocity  is  con- 
sidered to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a 
majority  of  the  measurements.  A  large  number  of  vertical  velocity- 
curve  measurements  taken  on  many  streams  and  under  vanang  con- 
ditions show  that  the  average  coeflScient  for  reducing  the  velocity 
obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near 
the  surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect 
of  the  ^-ind  or  other  disturbing  influences.  This  is  kno^Ti  as  the 
subsurface  method.  The  coeflScient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  upon  the  stage,  velocity,  and  channel  conditions.  The 
higher  the  stage  the  larger  the  coeflScient.  This  method  is  especially 
adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  unifonn  speed  from  the  surface  to  the  bottom  and  back  again 
to  the  surface,  and  noting  the  number  of  revolutions  and  the  time 
taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  useful 
as  a  check  on  the  point  methods. 

The  area,  wliich  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discliartre  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  dischai^ 
measurement,  either  by  using  the  meter  and  cable  or  by  a  special 
soundinjr  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  change  which  may  have  taken  place 
in  the  bed  of  the  stream  can  be  detected.  Thev  are  also  of  value  in 
obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observ^ed  veloci- 
ties and  depths  at  various  points  of  measurement,  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
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ean  velocity,  area,  and  discharge  are  determined  separately  for 
her  a  sinj;le  or  a  double  strip.  The  total  discharge  and  tlie  area  are 
e  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is 
•tained  by  dividing  the  total  discharge  by  the  total  area. 
The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
dng  to  diversity  and  instability  of  conditions  during  the  winter 
riod,  and  also  to  lack  of  definite  information  in  regard  to  the  laws 
flow  of  water  under  ice.  Tlie  method  now  employed  is  to  make 
xiuent  discharge  measurements  during  the  frozen  periods  by  the 

2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
curate  record  of  the  conditions,  such  as  tlie  gage  height  to  the  sur- 
ce  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
laracter  of  the  ice,  etc.     From  these  data  an  approximate  estimate 

the  daily  flow  can  be  made  by  constructing  a  rating  curve  (really 
series  of  curves)  similar  to  that  usi»d  for  open  channels,  but  con- 
lering,  in  addition  to  gage  lieights  and  discharge*,  the  varying  thick- 
!ss  of  ice.  For  information  in  regard  to  flow  under  ice  cover,  see 
ater-Supply  Paper  No.  187. 

OFFICE    METHODS   OF   COMPITTIXCJ    KUN-OFF. 

There  are  two  principal  methods  of  determining  run-olF,  depending 
on  whether  or  not  the  bed  of  the  stream  is  permanent. 
For  stations  on  streams  with  permanent  beds,  the  first  step  m  com- 
ting  the  run-off  is  the  constmction  of  a  rating  table,  wliich  shows 
5  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
)le  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
ter  flowing.  The  c<mstructi(m  of  the  rating  table  depends  upon 
i  method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some 
iidard  weir  formula.  The  coefficients  to  be  used  in  its  application 
[>end  upon  the  type  of  dam  and  other  conditions  near  its  crest, 
bar  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
lumed  coefficient,  the  discharge  is  computed  for  various  lieads  and 

3  rating  table  constructed. 

The  data  necessarj'  for  the  construction  of  a  rating  table  for  a 
iocity-area  station  are  the  results  of  the  discharge  m(»asurements, 
iich  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
5nt,  the  area  of  the  cross  section,  the  mean  vc^locity  of  the  current, 
d  the  quantity  of  water  ilowing.  A  tliori>ugh  knowledge  of  the 
nditions  at  and  in  the  vicinitv  of  the  station  is  also  necessary. 
The  construction  of  the  rating  table  d(»pends  upon  the  following 
vs  of  flow  for  open,  permanent  channels:  (l)  The  discharge  will 
main  constant  so  long  as  conditions  at  or  near  the  gaging  station 
main  constant;  (2)  the  discharge  will  be  the  same  whenever  the 
*eam  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall 
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of  the  Stream  be  neglected;  (3)  the  dischai^e  is  a  function  of  anc 
increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  m 
area  as  abscissas,  will  define  curves  which  show  the  discharge,  meu 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devd 
opment  of  these  curves  there  should  be  therefore  a  sufficient  numbe 
of  discharge  measurements  to  cover  the  range  of  the  stage  of  tb 
stream.  Fig.  2  shows  a  typical  rating  curve  with  its  correspondinj 
mean-velocitv  and  area  curves'. 

As  the  discharge  is  the  product  of  two  factors — the  area  and  the  men 
velocity — any  change  in  either  factor  will  produce  a  correspondini 
change  in  the  discharge.  Their  curves  are  therefore  constructed  ii 
order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound 
ings  extending  to  the  limits  of  high  water.  It  is  always  conc*^ 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  ofthi 
stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  upon  tb 
surface  slope,  the  roughness  of  the  bed,  and  the  cross  section  a 
the  stream.  Of  these  the  slope  is  the  principal  factor.  In  accordanoi 
with  the  relative  changes  of  these  factors  the  curve  may  be  eitha 
a  straight  line,  convex  or  concave  toward  either  axis,  or  a  com 
bination  of  the  three.  From  a  careful  study  of  the  conditions  i) 
any  gaging  station  the  form  which  the  vertical  velocity-curve  w3 
take  can  be  predicted,  and  it  may  be  extended  with  reasonable  c* 
tainty  to  stages  beyond  the  limits  of  actual  measurements.  Iti 
principal  use  is  in  connection  with  the  area  curve  in  locating  OTon 
in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  th 
local  conditions  existing  at  the  time  of  each  measurement.  Tb 
curve  may,  however,  best  be  located  between  and  beyond  the  measure 
ments  by  means  of  curves  of  area  and  mean  velocity.  The  discb*irt 
ciu^e  under  normal  conditions  is  concave  toward  the  horizontal  axi 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  teni 
or  half  tenth  on  the  gage  is  taken  from  the  curve.     The  differei 
between  successive  discharges  are  then  taken  and  adjusted  accoi 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  ch 

beds  is  a  difficult  probleni.     In  case  there  is  a  weir  or  dam  availaM 

a  condition  which  seldom  exists  on  streams  of  this  class,  the  (& 

chaise  can  be  deteritnived  \>y  '\1%  vi%^.    In  case  of  velocity-area  st» 

tioDs  frequent  discharge  iueaauTem^\i\a  xoxxsX  \>«Sk  \£l%^%  Si  \hfl  dettf 
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minations  of  flow  are  to  be  other  than  rough  approximations.  For 
stations  \irdth  beds  which  shift  slowly  or  are  materially  changed  oo^ 
during  floods,  rating  tables  can  be  prepared  for  periods  between  sodi' 
changes  and  satisfactory^  results  obtained  with  a  limited  numtooi 
measurements,  provided  that  some  of  them  are  taken  soon  after  the 
change  occurs.  For  streams  with  continually  shifting  beds,  such 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  bi  \ 
made  every  two  or  three  days  and  the  discharge  for  intervening  diji 
obtained  either  by  interpolation  modified  by  gage  height  or  by  Pro- 
fessor Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Pifi 
r\^,  page  323,  and  in  the  Engineering  News  of  April  21,  1904.  Thii 
method,  or  a  graphical  application  of  it,  is  also  much  used  in  detff- 
mining  the  flow  at  stations  where  the  bed  shifts  but  slowly. 
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HUDSON  BAY  DRAINAGE. 

GENERAIi  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pa*; 
through  Lake  Winnipeg  and  thence  into  the  bay  through  Nelson  Riva 
The  two  principal  tributaries  of  Lake  Winnipeg,  and  thus,  indirectk, 
of  Nelson  River,  are  the  Saskatchewan  and  Red  River.  The  Saskatcb- 
e.van  drains  the  major  portions  of  the  provinces  of  Alberta  and  Sas- 
katchewan and  the  northwestern  part  of  Assiniboia,  in  the  DomiuM* 
of  Canada,  and,  through  St.  Mary  River,  a  small  area  in  northwestitt 
Montana  in  the  Ignited  States.  Red  River  drains  a  large  basin  in  th 
United  States,  covering  portions  of  Minnesota  and  North  and  Sao4 
Dakota.     Both  rivers  are  large  and  important. 

ST.  M^VRY  RIVER  DRAINAGE  BA8IK. 

DESCRIPTION    OF   BASIN. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadiil 
boundarv'  line,  on  the  eastern  slope  of  the  main  range  of  the  Rocl^ 
Mountains,  in  a  region  of  perpetual  snow  and  in  the  midst  of  num* 
ous  glaciers.  It  starts  from  the  great  Blackfoot  glacier,  probabhr  tb 
largest  in  the  Rocky  Mo\\nla\Tv^V\V\v\xv\.\\^  United  States,  and  rec^ 
atnuenta  from  at  least  a  doieiv  \es&eT  ^wsv«r^.   TV^sfc^xw^^VTcarf 


ST.  MABY  BIVEB  DBAIKaGE  BAfiTK. 
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thin  a  short  distance  from  their  sources  and  flow  into  a  lake 
in  by  high  mountains,  known  as  Upper  St.  Mary  Lake, 
lis  lake,  separated  from  it  by  a  narrow  strip  of  land,  is  Ix>wer 
r  Lake,  the  aggregate  length  of  the  two  lakes  being  about  22 
The  river  flows  out  of  the  lower  lake,  the  elevation  of  which  is 
et  above  sea  level,  and  within  2  mile-s  is  joined  by  a  stream 
f  not  quite  as  large  as  itself,  known  as  Swiftcurrent  Creek, 
fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers. 
le  confluence  of  these  streams  to  the  international  boundary, 
ce  of  12  miles,  the  St.  Mary  flows  in  a  northerly  direetion, 
y  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
I  the  province  of  Alberta  it  empties  into  Belly  River,  its 
jventually  finding  their  way  through  the  Saskatchewan  into 
Bay. 

al  has  been  constructed  in  Canada  by  the  Canadian  Northwest 
»n  Company  to  divert  water  from  the  right  bank  of  St.  Mary 
bout  5  miles  below  the  international  boundary  line, 
ata  collected  in  the  basin  are  valuable  for  irrigation  purposes. 

ST.    MARY    RIVER    NEAR    BABB,    MONT." 

itation  was  established  April  9,  1902.  It  is  located  at  Henry 
3  ranch,  about  1  mile  east  of  his  house  and  35  mile^  northwest 
aing,  Mont.  It  is  also  about  4,500  feet  below  the  foot  of  Lower 
T  I^ake.  The  conditions  at  this  station  and  the  bench  marks 
ribed  in  Water-Supply  Paper  No.  171,  page  1 7 ,  where  are  given 
Tences  to  pubUcations  that  contain  data  for  previous  years. 

Hacharge  meagurements  of  St.  Mary  River  near  Babb,  Mont.,  in  1906. 


Hydrographer. 

Width. 

Feet. 
50 
(»2 
IK) 

88 

Area  of 
section. 

Sq.ft.  : 

50 
172 
Itil 
132  1 

CtOgC 

height. 

Feet. 
1.40 

2.82 
2.42 

Dis- 
charge. 

Freenuui  ond'Edson 

Sev.-ft. 

W.  n   FrMxniAii    .                             

flfiSl 

Morse  and  Hartman 

ti29 

A,. 

Richards  and  Hart  man 

420 

«  Meter  probably  not  in  good  order,  musing  results  to  he  too  low. 
vUy  gage  height j  in  feet,  of  St.  Mary  River  near  Babb,  Mont.,  for  19()6. 


Feb. 


1.0 
1.9 
1.0 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 


Mar. 


1.4 
1.4 
1.4 
1.4 
1.4 

1.5 
1.5 
1.5 
1.5 
1.5 


I 


Apr. 

May. 

June. 

July. 

1.5 

2.8 

3.3 

3.7 

1.5 

2.8 

3.3 

3.7 

1.5 

2.9 

3.5 

3.7 

1.5 

2.9 

3.6 

3.7 

1.6 

2.9 

3.7 

.  3.8 

1.6 

2.9 

3.8 

3.8 

1.6 

2.9 

3.8 

3.9 

1.6 

2.9 

3.9 

3.9 

1.6 

2.9 

3.9 

4.0 

1.6 

3.0 

3.9 

4.0 

a  Formerly  dam  Rite. 


Aug.    Sept.     Oct.     Nov,  |  Dec. 


3.0 
3.0 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 


2.8 
2.8 
2.8 
2.8 
2.7 


2.7 
2.7 
2.7 
2.7 
2.6 


2.2 
2.1 
2.2 
2.1 
2.2 

2.1 
2.2 
2.1 
2.3 
2.2 


3.0 


3. 
3. 
3. 
3. 


2.9 
2.8 
2.9 
2.7 
2.2 


2.7 
2.6 
2.6 
2.5 
2.6. 

2.4 
2.4 
2.4 
2.3 
2.7 


i 
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SUBFACE   WATEB   SUPPLt,    1S06. 


keifki^  im  fui,  of  Si.  Mary  Riv€r  near  BtM,  MfyfU^for  790«— Gonti 


D»y. 

Jab- 

Febw 

««. 

■ 

Apr. 

xo, 

Jane. . 

Joly.  ' 

1 

A««. 

2.7 

Sept. 
2.6  ' 

Oct. 

2.3' 

Nov. 

11 

Lf 

-   1.7 

l.« 

X9 

4.1 

2-8 

li- 

l.t 

Lt 

1-7 

l-« 

xo 

X9 

4.1 

2.7 

2.5 

X2 

2.S 

U 

1.^ 

1  ^  ^F 

1.7 

1.7 

XI 

4.0 

4.2 

2.7 

2.5 

X3, 

29 

14. 

l*^r 

L» 

1.7 

L7 

X3  1 

4.1 

4.1 

2.7 

2.4 

2.2' 

29 

15 

1-* 

!-• 

L7 

1.7' 

X4. 

4.2 

4.1 

1 

2.7 

2.4 

2.4 

3.0 

» 

l.f 

1.7 

1-7 

X6 

4.3 

4.0 

2.7 

2.4 

2.3  , 

3.(1 

17 

1.5 

Lf 

1.7 

1.7 

X5 

4.0 

X9 

2.8 

2.4 

2.4 

3.1 

1* 

1.5 

1.5 

L5 

1-7 

X5 

4.0 

X8  . 

2.8 

2.3 

X4 

3.C 

» 

1.5 

1.5 

L5 

l.S 

X4 

4.0 

X7 

2-8 

2.3 

2.5 

3.( 

•m 

L4 

•     1.6 
1.6 

1.* 
1.9 

X4 

3^3  i 

X9 
X9 

X6 
X5 

2.9 
2.9 

2.3 
2.2 

2-4 
2.6 

3.1 

n 

0  I 

■•» 

l.« 

2.0 

X3! 

X8 

X5 

XO 

2.2 

2.5 

•>  t, 

s 

>»  ^F 

\»   ■ 

l-« 

2.1 

X3. 

X7 

X4  . 

XO 

2-2 

2.6 

')  ( 

54. 

......                           »• V 

A  •     « 

l.« 

2.2 

X3! 

X7 

X4 

XO 

2.2 

2.6 

')  % 

35 

1-* 

1-4 

l-« 

2.3 

X2 

X6 

X3 

XI 

2.2 

2.7 

» 

1.5 

2.5 

1 
X3 

X6 

X2 

3.0 

2.2 

2.6 

2.1 

27 

1.5 

2.6 

X3 

X5 

X2 

XO 

2-1 

2.7 

0  - 

» 

l.f 

1.4 

1.4 

2.7 

X3 

X6 

XI 

XO 

2.1 

2.7 

9  • 

» 

Lt 

L4 

2.7 

X3 

X6 

XI 

2.9 

2.1 

2.8 

«>  ■ 

3D 

1-4 

2.7 

X3 

X7 

X3 

2.9 

2.1 

2.8 

•>  • 

31 

*-' 

L4 

t 
1 

X3  > 

1 

X3 

i 

2.8 



XO 

XoTTK.— Ice  cooditxns  Jam 
tieaDy  opcD-cfaaancI  eooditloii 


1  to  Febroary  19,  March  11  to  26:  gage  heights  to  surface  of  ice 
December. 


Rating  tMe/or  St.  Mary  River  near  Babb,  }f<mt.,for  1906  ami  7906. 


Gace 
height. 

Dis- 
charge. 

Gage 
hei^t. 

Di»- 
charge. 

Gage 
height. 

Dis- 
<diaige. 

Gage 
height. 

Dis- 
chargp. 

Feet! 

Sec.-fl. 

Feet. 

'"iS;  i 

Feet. 

^'*'i^- 

Feet. 

1    Sec.-ft. 
1,300 

L40 

65 

2.20 

XOO 

X80 

LSO 

90 

2.30 

365 

XIO 

790 

X90 

1       1,380 

L60 

115 

2.40 

410 

X20 

855 

4.00 

1.4t» 

L70 

143 

X50 

455 

X30 

925 

4.10 

1.545 

LSO 

175 

2.60 

505 

X40 

995 

4.20 

1       1.630 

L90 

210 

2.70 

555 

X50 

1.070 

4.30 

1,715 

2.00 

245 

2.80 

610 

XOO 

1,145 

1 

1 

2.10 

285 

2.90 

665 

X70 

1.220 

1 

1 
1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  l>ased  upon 
charge  measurements  made  during  1905  and  1906.    It  is  well  defined  between  gage  heights  1.4  to 

Monthly  discharge  o/St.  Mary  River  near  Babb,  Mont. ,  for  1906. 

[Drainage  area,  177  square  miles.] 


Discharge  in  second-feet. 


Month. 


Run-o 


Maximum.   Minimum,  i    Mean. 


January. .. 
February . . 
March  6.... 

April 

Siay 

June 

.Fuly 

August 

September. 
()ctol)cr. . . 
November. 
I)eccml)er. 


90 

555 

1,140 

1,720 

1,630 

790 

610 

725 

790 

555 


65 
90 
610 
925 
790 
555 
285 
285 
555 
175 


o70 

a65 

82. 

218 

841 

1,300 

1,220 

649 

432 

421 

666 

283 


The  year. 


1,730  I. 


521 


Total  in 
acre-feet. 


4,300 
3,610 
5,080 
13,000 
51,700 
77,400 
75,000 
39.900 
25,700 
25,900 
39.600 
17,400 

379,000 


Sec.-ft- per  P 
sq.  mile,      i 


0.396 
.367 
.  467 
1.23 
4.75 
7.34 
6.89 
3.67 
2.44 
2.38 
X76 

i.m 

2.94 


a  Discharge  3aTV\iar?  \  to  February  19  estimateil  by  (\  C.  Babb. 
5  DlscYuiTg^  est\ma\AdL  ^a,tc\v  \\  Xo  75>. 

^<yi»i5._ Values  lire  rated  a»  toWovs;  Jaxvuars  ax^ei  Yft\iT>\a.v3 ,  kw^t^so^^xv,  Kve^\»'^w«nb* 
leaf.  March,  fair:  December,  good. 


k 
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ST.  MART  RIVER  NEAR  CARDSTON,  ALBERTA. 

is  station  was  established  September  4,  1902,  near  Shaw's 
I,  one-fourth  mile  north  of  the  boundary  line  between  the 
3d  States  and  Canada  and  17  miles  south  of  Cardston,  Alberta, 
conditions  at  this  station  and  the  bench  marks  are  described  in 
^r-Supply  Paper  No.  171,  page  19,  where  are  ^ivon  also  refer- 
i  to  publications  that  contain  data  for  previous  years. 

DUchargc  meaturements  of  St.  Mary  River  near  Cardston,  Albrrta,  in  JUOd. 


Ate. 


Ilydrographor. 


wwith       Aroiiof        (iRge  Dln- 

»>iui.n.      „„.t^i„n       height,      charge. 


tao..... 

iber  13.. 


Freeman  and  Rdson 

W.  B.  Freeman 

do 

Richards  and  Hartman. 


Feet.     , 

Sq.ft. 

F 

tft.  .  1 

Sfc.-ft. 

90  ' 

12»". 

2.90 

138 

108 

341 

5. 10 

«  1,350 

105 

249 

4.29 

746 

102  1 

zn 

4.13 

650 

o  Meter  probably  not  in  good  order,  cauaing  result  to  l)o  too  low. 


DaUy  gage  height^  injeely  of  St.  Mary  River  near  Cardston,  Alberta,  for  1906. 


1 

1 

Jan.  j 

Feb. 

4.25 
4.25  ' 

4.5 

4.0 

4.6 

4.<yi 

4.(i5 

4.(i5 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.35 

4.3 
4.2 

Mar. 

3.75 
3.8 
4.1 
4.2 

3.85 

3.7 

3.6 

3.6 

3.5 

■'4.' 4* 
4.45 
4.5 

4.  .5.-1 

4.6 
4.6 

4.6 
4.6 
4»5 
4.5 
4.  45 

4.3 
4.2 
3. 3 

Apr. 

"2."ft5" 
2.05 
3.0 
3.05 

3.1 
3. 15 
3.25 
3.3 
3.3 

3.3 
3. 35 
3.3.-. 

3.  i'i') 

3.4 
3.  .}^ 
3.  .-»5 
1     3.  «i5 
3.  75 

3.  S 
4.0.-) 
4. 25 
4.0 
4.(i 

4.  U"* 
4.  (i.'i 
4.1m 

4.55 

May. 

4.6 

-  4.65 

4.7 

4.7 
4.  (*5 

4.  <i5 
4.7 
4. 75 

4.8 
5. 0 
5.1 
5. 2.-. 

P»      »\m 

■  1.  .V) 

.5.3 
5. 3 
.'..1 
5.05 

5.0 
5.05 
5.05 
5.1 

.-..  15 

5.  15 
5.2 

'     5. 25 
5. 25 
5. 3 

June. 

5.45 

"h.h" 
5.65 
5.75 

5.75 
5.7 
5. 55 
5.55 
5.55 

5. 55 
5.  lit 

"5.7" 
5.6 

5.  6 

5.  5 

5.55 

.».  4 
.... 
it.  .»;» 

5.  25 
5.  .'i'» 
5.  45 

5. 25 

.'».  .'m 
'    .'i.  u=i 
5. 5 
5. 5.-> 
1 

July. 

5.45 
5.4 
5.4 
5. 45 
5.5 

5.5 
5.5 

5. 5 

5. 6 
5.6    1 

5. 6    1 
5.6 
5.6 
5.4 
5.  .3,-)  ' 

5.3 
5. 2 
5. 25 
5. 2 
5.15 

5.05 
5.0 
4.  f»5 
4.1>5 

4.9 

1 

4.S5 

4.S.-) 

,     4.75 

4.  to 

4.  «M 

1 
Aug. 

1 

4.tW 
4.5    1 
4.5    ! 
4. 45  , 
4.4 

4.3 
4.25  , 
4.25 
4.2 
4.2 

4.2 

4.25 
4.3 
4.35 
4.4 

4.4 

"4.'.r,' 

4- .35 
4.3 

4.  V> 

4.5 

4.6 

4.75 

4.95 

""4.'s.V 
4.S 
4.7 
4.  •».-) 
4.6 

Sept. 

4.55 
4.55 
4.45 
4. 45 
4.4 

4..3.-> 
4.3 
4.3 
4.3    1 
4. 25 
1 

4. 2    I 

4. 15  1 
4. 15  ' 
4.05  ' 
4.0     1 

3.95  ' 
3.9     1 
3..S.-,  ' 
3.S     , 
3.S 

1 

"3.'s". 
3.  S 
3.  .S.-, 
3. 8.-> 

:i.H5  1 
3.x 

3.7     ' 
3.7 
3.  «k-» 

Oct. 

3.7 
3. 75 
3.85 
4.0 
4.1 

4.15 
4. 15 
4.1 
4.05 
4.1 

...... 

4.1 
4.1 

4.1 

4.1 
4.1 
4.1 

'4.2" 

4. 15 

4.1 

4.1 

4.1 

4.1 

4.5 
4.75 
5. 0 
.5. 0 
4. 95 
4.S'> 

Nov. 

4.8 

"4:6' ■ 
4.5 
4.5 

4. 45 

"4.3.5 
4.3 
4.3 

4.3 
4.5 

4.6 
4.7 
5.05 

1 

Dec 

r 

3.5 
3.5 
3.5     . 
3.75 

3.75  j 

3.76  1 
3.75 
3.75 

1 

4.05 

4.05 

4.0 

3.95 

3.9 

.3.9 
3.S 

3.7 

3. 75 

3.75 

3.75 
3.75 
3.75 
3.75  1 
3.75  , 

3.75 
3.75 
,3.75  ! 
3.75 
3.75 

3.75 
'    3.75  1 

3.75  , 

3.8 

4.0 
1 

3.7 

3. 6 

3. 5 

3.4 

3.  ;i5 

*".vi"' 
5.1 
4.9 

1   4.95 
1    4.  s.-) 

1     4.S 
i     4.7 

,     '■''^ 

,     4. 5 
1     4.4 
.    4.35 
4. 2 

4. 15 

1 

3.3 
3.3 

3.3 
3. 35 

3. 35 

3.4 
3. 45 

1    3.45 

3. 5 

3. 5 

1     4.25 
4.15 
4.2 
4.2    , 
4.25  1 

i           i 

'     3. 45 

3.4 

3.3 

2.  f»0 

1 

£.-  Ice  conditions  January  I  to  March  31:  river  frozen  to  l^ottom  <hirio>^  greater  portion  of  Ico 
;  gage  heights  are  to  ice  i«nrface,  except  for  short  periods  when  water  overfiowe<i  ice.  lee  eomii- 
>ecember  9  to  31;  gage  readings  to  water  surface. 
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SURFACE  WATER  SinPPLY,  1906. 


Roiing  table  for  St.  Mary  River  near  Cardstan,  Alberta^  for  1905  and  1906. 


beigbt. 


Di*- 
cliaig* 


Fett. 

Set.-ft. 

2.90 

153 

3.00 

174 

3.10 

IW 

3.20 

225 

3.30 

255 

3.« 

288 

3.30 

325 

3.fl0 

365 

Gajpp 
bpi^t. 


Feet. 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Sec.-ft. 
410 
460 
515 
575 
640 
710 
785 
870 


hoight. 


Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 


Dis- 
charge. 


Sec.-ft. 
960 
1.055 
1,155 
1.260 
1,370 
1.490 
1.620 
1.755 


Oagr 
height.      i 


I)J8- 
MTgl\ 


Feet. 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 


See. -ft. 
1.900 
2.055 
2.215 
2.385 
2.565 
2.7.% 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  upon  22  dis 
measurements  made  during  1902-1906.    It  is  well  de!ined  between  gage  heights  2.5  feet  and  7  feet 

Monthly  discharge  of  St.  Mary  River  near  Cardston,  Aiberia,for  190(:, 

[Drainage  area.  452  square  miles.] 


Month. 


Dischaige  in  second-feet. 
Maximum.  Minimum.      Mean. 


Run-off. 


—     Total  in     —    - 

acre-feet.     Sec.-ft.  per  De 


sq.  mi 


in 


January... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

Novem!)er. 
December  c. 


The  vear. 


1,100 
1.990 
2,660 
2,380 
1.430 
1.010 
1.490 
l.tl20 
(i07 

2.  tm 


160 

1.060 

1.830 

1,100 

710 

385 

410 

075 

25.1 


a  100 

a  95 

M25 

481 

1,500 

2.280 

1.830 

946 

628 

756 

1.100 

3.59 


8.50 


6.150 

5,280 

7.690 

28,600 

92.200 

136.000 

113.000 

58,200 

37,400 

4(i..'iOO 

(i5.500 

22.100 

(119.001) 


0.221 
.210 
.277 
1.06 
3.32 
5.04 
4.05 
2.09 
1.39 
1.67 
2.43 
.794 

1.8H 


a  January  and  February  estimate*!  by  C.  C.  Bahb. 

f>  Estimated  from  flow  of  St.  Mary  and  Suiftourrent  near  Babb,  Mont. 

c  Flow  only  slightly  affected  by  ice  conditions. 

Note.— Values  are  rated  as  follows:  January  and  February,  approximate:  March,  fair;  April  i 
vember,  excellent:  December,  good. 

SWIFTCURRENT    CREEK    NEAR    BABB,    MONT. 

This  station  was  established  April  8,  1902.  It  is  located  one- 
mile  northwest  of  Henkel's  ranch  and  36  miles  northwest  of  Brown 
Mont.  The  nearest  j)ost-ofiice  is  at  Pabb,  Mont.,  2  miles  below, 
conditions  at  this  station  and  the  benchmarks  are  described  in  Wa 
Supply  Paper  No.  171,  page  21,  where  are  given  also  references  top 
lications  that  contain  data  for  previous  years.  The  length  of 
chain  is  now  15.90  feet. 

I)isch/ir(j<  inf(U!iirniN'nts  of  Sinftrurmit  Crrrk  near  Babh,  Mont.,  in  190^. 


Date. 


March  31 

May  12 

Atlinist  IS 

SoptemlMT  14. 


Ilydrographer. 


Width. 


Frrt. 

Freeman  and  Kdson ;*) 

W.  B.  Freeman .V) 

Morse  an<l  IlartniMn .V» 

Hiehanls  and  Hurtmaii V) 

a  Meter  proba\>ly  out  ol  otder ,  cavusxuvl  tv>!?>\\\\  v^^  V^  V>o\«i^. 


•Vrea  of 
section. 

Ghko 
height . 

I) 
chH 

Sq.  ft. 

30 

lOS 

71 

53 

Feet. 
2.  OS 
3.(iO 
2.73 
2.3S 

Sfc 

8T.  HAST  BIVER  DRAINAGE  BASIN. 
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Dmiif  gage  height,  in  feel,  cf  Swyftcarrent  Creek  near  Babb,  Mnnt.,for  19i)6. 


)«y. 


Jan. 


2.3 
2.3 
2.3 
2  3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2  3 
2  3 


I 


2. 
2 
2. 
2. 
2. 


2.3 
2.3 
2  3 
23 
2.3 

23 
23 
2.3 
2.3 
2  3 
2.3 


Feb. 

Ifar. 

2  3 

1.7 

23 

1.7  1 

23 

1.7  1 

2.3 

1.7  ' 

2  3 

1.8  1 

2.3 

1.8  , 

2.3 

1.9  ' 

2.3 

1.9  , 

2.3 

1.9  1 

2.3 

1.9 

2.3 

2.3 

2  3 

2.3  1 

2.3 

2  3  1 

2.3 

23  1 

2.3 

2  3 

2.3 

2  3 

2.3 

2  3  ; 

2.3 

2  3  1 

2.3 

23  1 

2.3 

23' 

Apr.  ,  May.    June.  ;  July.     Aug. 


2.3 
2  3 
2  3 
2  3 
2  3 

1.9 
20 
2.0 
2.0 
21 
2.1 


2.1 
2  1 
2.2 
2.2 
2.3 

2.4 
2.5 
26 
2.8 
2.8 

2.8 
2  7 
2.7 
2.6 
2.7 

2  7 
2  8 
2  8 
2  9 
2.9 


3 
3 
3 
3 
3.5 


0 
3 
5 
5 


3  4 

3.4 

3  3 

3.3 

3.2 

3.2 
3.1 
3.1 
3.2 
3  3 

3.3 
3  2 
3.2 
3.1 
3.3 

3.4 

3.6 
3.6 
3  6 
3.7 


3 
3. 
3. 
3. 
3. 


3  2 
3.2 
3  3 
3  3 
3  3 

A  3 
3  3 
3.3 
3  3 
3.3 
3.3 


3.3 
3.3 
8.5 
3.9 
3.8 


3. 
3. 
3. 
3 
3. 


3.8 
3.9 
41 
3  9 
3.7 


3. 
3. 
3. 


3.4 
3  3 

3.3 
3  3 
3.3 
3.3 
3.3 

3.4 
3.4 
3.4 
3.5 
3.5 


3.4 
3.3 
3.3 
3  3 
3.4 

3.4 
3.4 
3.4 
3  3 
3.3 

3.3 
3.3 
3.2 
3.2 
3.1 

3.1 
3.0 
3  0 
3  0 
2  9 


9 
9 

K 
8 


2.8 

2.8 
2.7 
2.7 
2.7 
2.7 
2.7 


U  I 


Sept.     Oct.  I  Nov.     Dec. 


2.7 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.7 

2  7 
2.8 
2.8 
2.8 
2.9 

2.9 
2.9 
2.8 
2.8 
2.8 
2.8 


2.8 
2.8 
2.7 
2  7 
2.7 

2.7 
2.6 
2.6 
2.  6 
2.7 


2 
o 

2. 

2 
o 


2.2 
2. 2 
2.2 
2.2 
2.2 


2.4 
2.4 
2.5 
2.5 
2.6 

2.7 
2.6 
2.6 
2.6 
2.6 


2  7 

2.7 

2.6 

2.7 

2.5 

2.7 

2.4 

2.7 

2.4 

2.7 

2.4 

2.7 

2.3 

2.7 

2.3 

2.7 

2.3 

2.7 

2.2 

2.7 

2.9 
3  0 
3.0 
3.2 
3.6 

3.7 
3.9 
3.9 
3.9 
3.7 
3.5 


3.2 
3.0 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 

2.9 
2.9 
2.9 
3.0 
3.0 

3.1 
3.3 
3.2 
3.1 
3.1 

3.0 
3.0 
2.9 

2.8 
2.8 

2.8 
2.7 
2.6 
2.6 
2.0 


2.6 
2.5 
2.4 
2.4 
2.3 

2.3 
2.3 
2.3 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 


2. 
2. 
1. 


1.9 
1.8 
1.8 
1.8 
1.8 


7 
7 
7 

7 
7 


E.— loe  conditions  January  1  to  Febniarv  20,  March  11  to  25,  readings  are  to  top  of  Ice. 
open-channel  conditions  during  December. 


Prao- 


Rating  table  for  Sivtftnirrent  Creek  near  Babb,  Mont.,  for  J  905  ami  1906. 


Gage 
hei^t. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

* 

Feet. 

Dis- 

Gage 
height. 

!      Dis- 

charge,  j 
Sec^t.  1 

cliarge. 
Sec.-ft. 

charge. 
Sec.-ft. 

j  charge 

Feet. 

Feet. 

1 

1    Sec.-ft. 

1.70 

7  ; 

2.40 

130 

3.10 

38.5 

3.81) 

H()0 

1.80 

18    ■ 

2.50 

Itf) 

3.20 

43.5 

3.«) 

1          S7.5 

1.90 

30 

2.60 

190 

3.30 

48.5 

4.00 

9,50 

2.00 

44 

2.70 

♦       225 

3.40 

540 

4.10 

1       1.025 

2.10 

GO 

2.80 

2m 

3. .% 

600 

4.20 

1.100 

2.20 

80 

2.90 

.ynn) 

3.  \'i) 

()«i.5 

4.30 

1.17,5 

2.30 

105 

3.00 

340 

3. 70 

im 

1. — The  above  table  is  applicable  only  for  oj)en-<'hannel  conditions.  It  is  based  upon  11  dls- 
s  measurements  made  during  10a5  and  1906.  it  is  well  defined  ))Ot\v(>on  pi^e  heights  2.1  feet  and 
t. 
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^TEFjiTE  WATEE  STWIT,  !««. 


a  Meond-fcec.  Rm-ofl. 

TotoJ  in  

^^^=-                                                                      -j^  anc-fcec  S«e.-ft.pCT  Dq 

■"^^  '  M.  mitt,     in 

«3D  1.MD  0.297 

F€*>fiafcrT •*)  l.CT)  .297 

Map^ •                    7         •»»  l.*10  .2«2 

Aorl «»  •               •         3»  1T.«0  i» 

JIjit 7»                  a»          3»  30.700  4.t5 

ioM l.fl»                 «5          43  37.100  6.17 

Jirfy SIO                 225          3S1  CfOO  X77 

Aairwt 3»                 I«          230  13.300  IW 

StffUmi^r an                  •151  8.«0  l.SO 

fftUt%0tr fTS                 130          3C  21.300  3.44 

Snrtmf0fr «B                 190          30K  1&300  3.05 

D<«m>jtfT IfO                    7            MuS  3.410  .550 

Tber«ar 1.030                   7         3«  180,000  2.45 

«  JftnoArf  ftod  Febnttfj  evtinuted  bj  C.  r.  B«bb.    *  IHaetttf;pp  wtimatMl  March  11  to  2 

Xom,— V«JiM»  Are  nted  as  foOowv:  JaonafT  to  Mairh,  approxiiiuite:  April  to  Norraibri 
lent;  liecember.  good. 


KEXXEDT   CREEK   XEAR   BABB,  MONT. 

This  station  was  established  October  17,  1903.  It  is  locate 
feet  above  the  ford  on  the  road  from  Altirn,  Mont.,  to  Card 
Alberta,  and  is  37  miles  northwest  of  Browning,  Mont.,  and  a 
4  miles  north  of  Babb  post-oflSce.  The  station  is  situated  when 
creek  emerges  from  the  canyon,  about  li  miles  above  its  confli 
with  St.  Mary  River.  The  conditions  at  this  station  and  the  b 
marks  are  described  in  Water-Supply  Paper  Xo.  171,  page  24,  ^ 
are  given  also  references  to  publications  that  contain  data  forp 
ouH  years. 

Durharge  measuremenU  of  Kennedy  Creek  near  Babb,  Mont.,  in  J906. 


I)at4». 


Ilydrographer. 


Mftrc!h  31 '  Frcoman  and  Edson . . . . 

May  12 W.  IJ.  Freeman 

AiijcuHt  IH Monio  and  Ilartman . . . . 

HoptcmlH'r  14...  Richards  and  Ilartman 


Width. 


Feet. 
19 
57 
50 
51 


Area  of 
section. 


Sq.  ft. 
19 
72 
34 
43 


Ga« 
heigtit. 

I 
Feet.  , 

3,74  I 
6.31* 
5.?i' 
5.91 


o  Meter  probably  out  of  order,  causing  result  to  be  too  low. 


REI>  RIVER   DRAINAGE  BASIN. 


DESCRIPTION    OF    BASIN. 


Red  River  rises  in  Lake  Traverse,  on  the  boundary  line  beti 

South  Dakota  and  Minnesota,  and  flows  almost  due  north  intol 

Winnipeg,  its  waters  finally  reaching  Hudson  Bay  through  XJ 

Hivor.     It  drains  a  \aTv:.o  «iTea  iu  the  United  States,  includingi 

tioiis  of  Minnesota  and  ot  &ouWv  «twA.^oT\\\\^^v^V'^. 


BED  RIVER  DRAINAGE  BASIN. 
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The  basin  is  characterized  by  level  topography,  broken  in  places 
by  moraines  and  other  glacial  deposits.  The  greater  part  of  it  is 
prairie  land,  and  its  eastern  half  comprises  some  woods  and  a  great 
abundance  of  lakes.  The  main  river  has  cut  a  deep  channel  in  its 
broad,  level  valley,  which  includes  about  9,000,000  acres  of  exc(»llent 
igricultural  land.  The  heavy  spring  rains  cause  sudden  freshets, 
which  frequently  entail  considerable  loss  of  life  and  property.  The 
principal  tributaries  of  the  stream  from  the  United  States  are  Shey- 
enne  and  Pembina  rivers  from  the  west  and  Ottertail  and  Red  Lake 
rivers  from  the  east.  Mouse  River  drains  into  it  througli  Assiniboine 
River.  A  number  of  water  powers  have  l)een  developed  during 
recent  years  on  tributaries  from  both  sides. 

The  data  collected  in  this  basin  are  valuable  for  water  power  and 
drainage  purposes. 

RED   RIVER   AT    FARGO,    N.    DAK. 

This  station  was  established  May  27,  1901.  It  is  located  at  the 
bridge  connecting  Front  street,  Fargo,  N.  Dak.,  with  Main  street, 
Moorhead,  Minn.  Grage  heights  are  furnished  l)y  the  United  States 
Weather  Bureau.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  171,  page  27,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  mtasnremerUs  of  Red  River  at  Fargo,  X.  Dak.,  in  lUO.')-i). 


Date. 


Hydrogniphor. 


1W5. 
.November  18 . 


I 


R.  Richards. 


1906. 

April  14 E.  F.  Chandler. 

Jape  27 do 

JwptemberlO do 

October27 do 


Width. 


Feet. 
108 


9() 
120 
HO 
112 


AroH  of 
wTtion. 


Sq.  ft. 
410 


CiOO 
774 


height. 

Frft. 

8.84 


I3.ri0 
12.  a3 

10.04 
10.20 


Dis- 
charge. 


Sfc.-ft. 
TUG 


«2,3«0 

1.630 

971 

987 


]. 
2. 
3. 
4. 
5. 


8. 
9. 
0.. 


« .Vt  Northrrii  I'jK'ifir  Kailway  brif'go. 
Daily  gwje  Iiright ,  in/nf,  of  R(<1  River  at  Fargo,  .V.  T)nk..j'or  lUfHi 


Hay. 


Jan.      Fel>.      Mur.  ■  .\pr.     Miiy.    .Ttinc.    .July.     .\iij:.     .^cpt. 


8.6 


8.6 


8.6  I 


9.8 


10.2 
10.8 

11.2 


12.6 
13.2 
13.4 
13.5 
13.  .'i 


13.7 
14.1 
14.9 

14.9 

13.3 
12.3 
12.4 
13./) 
14.2 


10.9 
11.0 
11.1 
11.2 
11.3 


11. 
11. 
II. 
11. 
II. 


11.1 
11.2 
10.9 
10.8 
10.7 


12.7 
12.') 
12.4 
12.2 
12.1 

12.0 
12.1 
12. 1 
12.2 
12.2 

12.3 
12.2 
12.1 
12.0 
12.0 


12.2 
12.2 
12..) 
12.6 
12.7 

12.7 
12.7 
12.6 
12.:) 
12.3 

12.2 
12.0 
11.8 
11.8 
11.8 


10.9 
11.1 
11.4 
11.3 
11.4 

11.-) 
11.4 
11.3 
11.2 
11.1 

11.0 
10.9 
10.8 
10.7 
10.6 


11.1 
10.9 
10.7 
10.6 
10. -» 

10.1 
10.2 
10.0 
10. 0 
10.0 

10.1 

10.0 

9.9 

9.9 

9.9 


JUO( 

)ot. 

1 
Nov. 

1 

Doc. 

10.  .5 

10.6  ' 

11. 0 

10.4 

10.6    : 

10.3 

10.6 

10.2 

10.5  1 

H).  I 

10.5 

10.0 

10.4 

10.0 

10.4  ' 

9. 9 

10.3 

9.S 

10.2  ' 

9.h 

10.1 

9.6 

10.1 

9.6 

10.1  1 

9.^ 

10.1 

9.r> 

10.0  1 

9.5 

10.0  : 
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8UBFACE   WATEB  SUPPLY,  1906. 


Daily  gage  height,  in/eet,  of  Red  River  at  Fargo,  N.  Dak.,  for  1906 — Continued. 


Day. 

Jan.     Feb. 

Mar. 

Apr. 

14.5 

14.0 

15.0 

14.5. 

13.7 

12.9 
11.0 
11.8 
11.5 
11.2 

11.0 
10.0 
10.8 
10.8 
10.8 

May. 

12.5 
14.0 
13.8 
13.3 
12.7 

12.4 
12.2 
12.1 
12.0 
11.0 

12.1 
12.8 
12.5 
12.7 
12.8 
12.0 

- 
June. 

12.0 
11.0 
12.0 
12.0 
12.0 

12.0 
11.0 
11.0 
11.8 
11.8 

12.0 
12.0 
12.0 
12.2 
12.2 

JiUy. 

Aug. 

10.5 
10.4 
10.6 
10.8 
10.8 

10.8 
10.0 
10.8 
10.8 
10.0 

10.0 
10.0 
U.O 
U.l 
11.3 
11.3 

Sept. 

Oct. 

Nov.    Ik.. 

16 

11.6 
11.6 
11.5 
11.5 
11.4 

11.3 
11.2 
11.1 
11.1 
U.O 

10.9 
10.0 
10.0 
10.0 
10.0 
10.0 

0.9 
9.9 
9.9 
9.9 
10.0 

10.0 
10.2 
10.4 
10.5 
10.8 

10.8 
10.8 
10.7 
10.6 
10.6 
....... 

9.3  ' 

9.5 

9.5 

9.5 

9.3 

9,3 
9.3 
9.4 
9.5 
9.6 

10.0 
10.3 
10.5 
10.6 
10.6 
10.6 

9.4   

17 

0.8  

18 

9.6  

19 

1 

9.4  

20 

■ 

10.0 

9.2  

21 

22 

'      9.8 

23 

34 

lai 

25 

\ 

io.o 

25 

i 

10.0 
10.0 
10.2 
10.5 
11.5 
12.1 

27 

9.6  

28 

1 

10.4  

30 

U.O  

1 

Note.— Ico  conditioiM  January  1  to  April  6  and  November  21  to  December  31 :  k-e  2  to  3  feet  thick duF 
ing  first  iwrt  of  year  and  0.5  to  1.5  feet  during  latter  part  of  year. 

Rating  table  for  Red  River  at  Fargo,  N.  Dak.,  for  1906. 


Gaffe 
leignt. 


beigl 


Die- 
charge. 


Feet. 
8.80 
8.00 
9.00 
9.10 
9.20 
0.30 
9.40 
9.50 
9.»« 
9.70 
9.  HO 
9.90 

10.00 


Sec.-ft. 

•m 

678 
703 
729 
755 

7«1 
808 
835 
8(i3 
891 
920 
949 
978 


Gage  Die- 

heiffat.     charge. 


Gaffe  Di»- 

heignt.  '  charge. 


Feet. 

laio 

10.20 
10.30 
10.40 
10.50 
10.  HO 
10.70 
10.  HO 
10.90 
11.00 
11.10 
11.20 
11.30 


8ec.-fl. 
1.008 
1,038 
1.060 
1.100 
1,131 
1.163 
1.195 
1.227 
1.260 
1.293 
1.32ti 
1.3(» 
1.304 


Fret. 
11.40 
11.50 
11.60 
11.70 
11.80 
11.90 

i2.no 

12. 20 
12.40 
12.60 
12.80 
l.TOO 
13.20 


8ec.-ft. 
1,429 
1.464 
1.499 
1.5.15 
1.571 
1.607 
1.(^44 
1,718 
1.793 
1,869 
1.947 
2.025 
2.105 


Gage 
height. 


Feet. 
ia40 

laeo 

13.80 
1400 
14.20 
14.40 
14.  to 
14.80 
15.00 
ltV.00 


DIs- 
chargtv 


8ec.-ft. 
2.185 
2.2«i(\ 
2. 348 
2.430 
2.,>12 

2.  fult 
2, 75K 
2.H4r) 
3.260 


Note.  -TIjo  abovo  tublo  is  applicable  only  for  open-channel  conditions.     It  is  btisied  on  4  discharpf 
measurements  made  during  1900  and  a  num)>cr  of  older  moasurement.H.    It  is  fairly  well  defined. 


Monthly  diavhanjr  of  Red  River  at  Fargo,  X.  Dak.,  for  HHff,, 
[DfHinat^  area,  6,020  square  miles.] 


Month. 


Discharge  in  s«>cond-fept. 


Rnn-olT. 


April" 

May 

Juiio 

July 

August 

ScptciiilMT. . 

Octol»or 

NovcmlHT^ 


Thp  i»»>rir>d 


.  — 

-  -      — 

Total  in 

imum. 

Minimum. 
1,2.T0 

Moan. 
2.050 

acre-ft-M't. 

S.T. 

sq. 

-ft.ptT 
mill?. 

0..-M1 

rvpthir. 
irw'h.'s. 

3.  aw 

122.000  ! 

a» 

2. 4.10 

1.200 

1.630 

100.000 

.271 

.31 

1.910 

1.570 

1.680 

100.000 

.279 

..11 

1.910 

1,2H0 

1.650 

95.300  1 

.is: 

■  JO 

1.460 

1.100 

1.290 

79.300  ; 

.214 

.i> 

l.XiO 

949 

1.070 

a3.700 

.ITS 

.:i' 

l.HiO 

7Sl 

940 

57.800 

.ISr. 

I'* 

I.IU) 

942 

56.100 

.lort 

•  i: 

— 

rt74.000 

n  Kiver  not  mat^^riallv  «lTo('t4?d  by  Uv  conditions  first  week  in  April. 
''  Dist'barpc  ostimat^tl  Novenil^er  21  to  30. 

NOTK.— Vuhn's  are  rated  as  follows:  ,\pril,  gocMl:  May  to  Ortol)er,  excellent;  NowmUT.  fnir. 


BED   BIVEB  DBAINAGE   BASIN. 
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BED  BIVEB   AT   GBAND   FOBKS,   N.   DAK. 

This  station  was  established  May  26 ^  1901.  It  is  located  at  the 
Sorthem  Pacific  Railway  bridge  at  Gran<l  Forks,  N.  Dak.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  171,  page  29,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Ditcharge  mfosiircinents  of  Red  Riirr  at  (iraiul  Forks,  N.  Dak.,  in  lU(t.'t-r,. 


Date. 


Hydrographer. 


Width. 


.Vn'u  (»f        (Jacc 


Dis- 


^MVtion.  I   height,      churgtv 


1905. 
D«nnb(»r22. 


E.  Y.  ( 'handler. 


190G. 

hnMxy  29 ChAndU; r  and  Kichardn . 

IhichS ! do 

IUreh23 do 

Aprils :  R.  Richardii 

Appist  11 ■  E.  F.  Chandler 

Xownhrr  5 do 

I>Beembpr21 do 


Ft  ft. 

Sfj.  ft. 

Fftt. 

Scc.-ft. 

aw 

1.110 

"O.CW 

^  1.840 

3)7 

i.rttio  ' 

M>.  45 

h  1,770 

a»,'» 

V»41>  ' 

d\\.:A  , 

bl.&y) 

2()7 

1.110 

f  10.  ■J4 

M.880 

.'i7(» 

9.140 

32.  40  , 

23.000 

Itil 

i.:>io 

10.27  ' 

3.710 

ItU) 

1.140 

K.21 

2.410 

I'.tt 

1,070 

/8.a9 

''1.700 

a  Oage  height  to  under  nide  cif  i(i>-  -M.02. 

^  Ice  moasurenients;  gage  heights  arc  to  Uw  water  MurfHci'  in  ii  h<>lL>  in  tho  ice. 

cOagB  height  to  under  side  <»i  i»v    7.79. 

d  GagB  height  to  under  side  of  \w    7.01 . 

«  OagG  height  to  tmder  side  of  Xca    7.i<2. 

/Gage  hc*ight  to  under  side  of  ier.>  -7.71. 

Daily  gage  height,  in  feet,  of  Htd  Hirer  at  Grand  Forks,  .V.  Dak.,  for  lU<t6. 


Day. 


Jan.  I  Feb.  '  Mar.  i  Apr.     May. 


1 

1 

17.  S 

2 

1 

21.9 

a 

«... 

'   y.'.w.v. 

0.6    , 

9.5 

25.1 
27.9 
'M\.  55 

s 

9.5 

R.. 

9.ai*> 

:i2.5 

7...    

4.. 

1 

:«.5 
3:*.  3 

32. 25 

a... 

1 

9.3.-) 

9.7 

31.0 

I... 

1 

'M^  1 

2... 

2<».  2'i 

3... 

j    9.2 

2X.0 

«.... 

2<i. .'» 

^.. 

1 

'M.  I 

H. 

.'{4  0 

7.. 

9.2 

10. 3 

.Tt  .'i 

8... 

'M\  0 

».. 

1 

.V>  S.^ 

0.. .!'!!"! 
1. 

9.4 

/' 

.v..  1.-. 

34  ■' 

t. 

W  '» 

1.. 

j 

10.2 
10.1 

31  •> 

L. 

9.1.1 

2^»  4 

'•.. 

. 

27.  :i.-) 

9.5 
"9."45* 


2.") 


.  .1 

2.T.V.  I 

•22.0  I 

20.  r».-,  . 

19.4  I 


IN.  5 
17.  S 
17.4 
17. -25 
17. 25 


17. 
17. 
17. 
l»i. 
1»). 

Ui. 
U). 
l.'». 

i:.. 

\\\. 
Hi. 
l»i. 
1».. 
17. 

17. 
17. 
1<>. 
1«>. 


.hino.    .Fulv 


25 
•) 

1 

9 


:t'i 

0 
25 


I.'. 

7.'i 

7.") 

«.» 
•) 

1 
().'• 

7 
4.". 


14.0 


l«).  3 
Hi.  7 
17.  j:) 
17.  .r. 
17.  (»i") 


l«.4 
1H.3 
Iti.  1 
l.'>.« 
J  5.  4 

1.1.25 

l."!.  1 

14.75 

14.5 

I4.:C. 

14.2 
14.2 
14.0 
I.'i.  >v."> 
13.  «i.'. 

V.\.\\ 
13.0 
12..S.'> 
12.x 
i:{.  1 

l.K.G 
13.3 
13.  I 
13.0 
12. 1> 


13. 
13. 
13. 
13. 
14. 

14. 
14. 
14. 
1.3. 
1,3. 

13. 
12. 
12. 
II. 
11. 

II. 
II. 
10. 
II). 
10. 

10. 
10. 
10. 
1(». 
10. 


12..S        10.2 
I2..S.".  j   10.2 


13.  l.'i 
1.3.2 
13. 2 


10.0 
<».  M 

«.».7 


.Vug.     S«i)t.      Orl.      Nov.     Dot', 


25 

S 

4 


»»5 

4 

15 


0 
7.'» 

;{.') 

3 
1 
S5 


4.-. 


2-'. 

I.'. 
■> 


9.<l 

9. 9 

10.1 

10.4 

10.  Ji 

10. 25 
10.  Vi 
10.  s 
10.<) 
10..-, 


2     1 


10. 
10. 

•I. 

<». 
•J. 

0. 
s. 
<l. 

9. 


1 

S.'i 

4 
.3 
•> 

(».'» 
0 

0 

0 

%^^ 

0 

l.'i 


•».  1 

S.9 
s.  0.". 
•.♦.  2 
9.  15 


S.7 
9.1 
9.  15 
9. 2 
9.0.-I 

S.9 
S.  55 
s.A 
K.3 
S.3 

N.3 

^.  2 
s.  25 

H.  1 

7.9 

7.S 

7.x 

7.9 

7.«v-> 

x.n 

7.9.-» 
K.O 

X.  1 
S.  1 
.S.  2 

X.»i 
.s.  H5 
X.  .V, 
H.4 
X.  5 


S. 
X. 

s. 

X. 

X. 

8. 
X. 
8. 

s. 


4 

.> 

4 

2.") 

3 


4 

45 
3 

I 


8.0 

7.K') 

7.x 


7.»t 

7.»i 

7.  .Vi 


4  .    t 

.X.4 
7.r. 


7.9_ 
8.  .15 
8.35 
X.3 
8.25 

X.4 
X.  0.-, 

X.I 

X.  2 
S.  5 

X.  25 
X.-25 
S.  1 
.s.  1 
S.  1 

7.ii 
7.2 
7.  15 
7.4 


I 


7.4.".  ... 

7.4  ._. 

I  .'Xt  7 

7.3  i... 


t  ..I 


«) 


X.8 


8.9 


x.4 


X.4 


x.4 


^OTB. — loo  conditions  January  1  to  .\pril  x;  giij»R  ]u»igntH  wi-n^  t<»  wntor  surfao*:  nvcragi^  i«t'  tlii»-lv- 
^m,  2  feet.     loe  condition  November  13  to  IX>it.>inlN?r  31 ;  uvfrug«*  thickness  1.1  fi.<et. 


SUBFACE   WATER   Sl'PPLY,   1906. 
Rating  labU for  Red  Rixrr  at  OrvmdForU.  X.  Dat-./ar  I'liHi. 

bH^t,      cbBrg4-.       hrteni-      ctuTv*'-       lu-i^i.      i^ian^-. 


v.tw 

hplght. 

cbaiK". 

F,rL 

"A 

*™ 

29  on         IS.TS) 


10.  ai    I      3.S1I 
10. «    I      3.K3 


rilft  abiiwi  tHbte  li  appiUslile  onlj  for  open-<-huintL  f^'Ddltiniu.     Tt  1^  ■■hm^I  t-i\  'I J 
ntt  mivlR  durinx  IflOI-lODR.     It  i«  mil  deSMd. 

Mimlhly  Hiwhargc  iif  Red  Rirrr  at  Grand  Forit.  .V.  hai../or  V.i'ti. 

(Dralnaer  nrpH,  25,000  •qiun  nillvs.'l 

DiKhnrge  in  dwiinil-fwt.  Iliin-..ir. 


«i.  itm. 


ilVEIl    NEAR    KERCiX'S    KAI-LS,    MINX, 


Tills  sliiti.ni  WHS  cstiil.lislira  May  0.  1904.  It  is  l<K-ate.i  at  Thnr- 
niilc  Mii(l;ri',  nliinil  :\\  miles  northeast  of  Ferpis  Falls,  Minn.  Tlio 
cniiililiinis  lit  lliis  slnlion  aixl  the  bench  marks"  are  licscrilyed  in 
\VHt»T-Sii|>|>ly  I'apcr  No.  171,  pape  33,  where  are  {riven  also  refer- 
ences 1(1  |nil)licutiinis  (hat  contain  data  for  previous  years. 


Inwer  angle  ol  ihe  abutmi 


BED  BIVEB  OBAINAOE  BASIN. 
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Diaduarge  meaturemeniM  cf  OtiertaU  River  near  Fergus  Falls,  1/tnn.,  in  1905-6. 


Date. 

llydrognpher. 

Width. 

..               1 

Feet. 

98 
98 

93  , 
92 

Area  of 
section. 

Ga«e 
hclgbt. 

Dl»- 
chaige. 

1905. 

September  4 

NoTnnber  4 

R.  Rlduutlfl 

E.  F.  Chandler 

Sq.ft. 
240 
'202 

■225 
264 

Feet. 
3.84 
3.49 

3.89 
4.30 

Sec.-fl. 
7fiO 
£39 

190«i. 
May  14 

Jiirwi  Vi 

E.  F.  Chandler 

do 

786 
I  010 

Daily  gage  heighty  infeety  ofOttertail  Hiver  mar  Fergus  Falls,  Minn.,  for  llHXi. 


1. 

2. 
3. 
4. 

5. 


t . 

H. 

9. 

10. 

II. 
12. 
13. 
14. 
15. 


W. 
17. 
Vs. 
19. 


24. 


27. 


30- 

31. 


I>»y. 


Jan. 


Kp»>. 


21... 
22... 


Mar.  I  .\pr.     May.  >  June. 


4.55 


4.6 


4.7 


4.8 


4.8 
4.6 
4.3 
4.0 
4.0 


3.  5 
3.2 
2 
3 


3. 
3. 
3.3 


3.4 
3.4 
.14 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 


3.45 

3.45 

3.45 

3.5 

3.5 

3.6 

3.65 

3.66 

3.65 

3.7 


3.7 

3.75 

3.8- 

3.8 

3.8 

.3.8 

3.8 

3.8 

3.85 

3.85 

3.85 
3. 85 
3.85 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3. 95 

3.95 
3.95 
3.95 
3.95 
3.96 
3. 95 


3.95 

4.0 

4.0 

4.0 

4.0 

4.1 

4.1 

4.15 

4.2 

4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.25 

4.25 
4.25 
4.25 
4.25 
4.25 


July.  !  Aug. 


4.25 
4.25 
4.25 
4.25 
4.25 


4.25 
4. 25 
4.25 
4.25 
4.2 

4.15 
4.16 
4.16 
4.15 
4. 15 

4.15 

4.1 

4.1 

4.1 

4.0 


0 
0 
0 
0 
0 


4.0 
4.0 
4.0 
4.0 
4.0 
3. 95 


3.95 
3.95 
3.95 
3.95 
3.9 

3. 9 

3.9 

3.85 

3.86 

3.8 

3.8 
3.8 
3.8 

3.8 

o  .». 
•>.  Hi 

3.75 
3.75 
3.75 
3.75 
3.7 

3.7 
3.7 
3.75 
3.8 
3. 85 

3.85 
3.85 
3.85 
3.  Ho 
3.85 
3.85 


Sept.  !   <)ot.  •  Nov.  I  Deo. 


3.K5 
3.85 
3.85 
3.85 
3.86 

3.85 
3.85 
3. 85 
3.  K5 
3.85 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.85 

3.8 

3.8 

3.75 

3.75 

3.75 

3.75 

3.7 

3.7 

3.7 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
.3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.75 

3.8 

3.8 

3.8 

3.76 


3 

3.7 

3.7 

3.7 

3.7 

3.7 


75 


1 

3.7    

3.7    j 

3. 7      

3. 7      

3.7      

3.CV5    

.3.H.5    

3.<«  i 

3.6    1 

3.0    ' 

3. 6     

3.6     

3. 0     

3. 6     

3.  tU) 

,    3.65, 

1    3.7    ■ 

3.9      

1     4.0    1 

4.5 

4.8    ' 

4.8         4.65 

4.8    ' 

4. 8      

1 



i 

j^«jTE- — Ice  condition!!  January  1  to  .\pril  6.  als^>  Novem>)f»r  19  to  Dw^'nibrr  31;  page,  heights  were  to 
w^ter  surface.    The  following  comparative  readingK  were  made: 

Comparative  ice  and  water  gtige  hrightn  of  OltertaH  Riier  near  FrrgxiK  Fallft.  ^finn. 


I>ate. 


January  11.. 
January  26. . 
February  16. 
March  14.... 


Walor 
surfure. 

Top  of 
ice. 

Thick- 

nea.H  of 

ice. 

4.  .Vi 

4.  r»o 

1.3 

4.7 

Ih 

1.6 

4.r. 

4.7 

1.7 

4.7 

4.S 

1.6 

3688— IRR  207—07- 


-\\ 
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SURFACE   WATER   SUPPLY,    1906. 
Rating  table  for  Ottertail  Rxver  near  Fergus  Fails,  Minn.,  for  1906-6. 


Gace  Dis- 

heignt.  I  change. 


Feet. 
4.10 
4.20 


Sec.-ft. 
921 

987 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  12  dix^ttV 
measurements  made  during  1904-1906.    It  is  well  defined  between  gage  heights  2.8  feet  snd  3^  f«et. 

Monthly  discharge  of  Ottertail  River  near  Fergus  FallSy  Mmn..Jor  J^Hi. 

[Drainage  area.  1.310  square  miles.] 


Discharge  in 

second-feet. 

Total  in 
acre-foet. 

30.800 
47,  .500 
57.400 
■»7,300 
45.600 
43.300 
41,400 
32.600 

Run-off 

Month. 

Maximum. 

I 

Mini 

mum. 

Mean. 

Ser.-ft.  per  Depth  in 
»({.  mile,      incte- 

April 

May 

June 

July.... 

August 

September 

October 

November  (1-24) 

665 

H22 

1.020 

1,020 

822 

758 

728 

855 

402 

665 
822 
822 
665 
665 
665 
607 

a  517 
772 
965 
932 
742 
727 
674 

t>686 

a  395          Oi« 
..589'          * 
.737           ■« 
.711             B 
..566             « 

..51.5             » 
.524             ^ 



The  period 

a'i6.000 

i 

a  Discharge  estimated  April  1  to  6.      f>  Discharge  estimated  November  20  to  24. 
Note.— Values  are  rated  as  follows:  April  and  November,  good:  May  to  October.  cxceUeni 

SHEYENNE    RIVER   NEAR   HAGGART,  N.  DAK. 

This  station  was  established  March  22,  1902.  It  is  located  near 
the  station  of  Haggart,  on  the  Northern  Pacific  Railway,  6  miles  west 
of  Fargo,  N.  Dak.,  at  a  private  wagon  bridge  about  one-fourth  mik 
north  of  the  railroad.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  171,  page  35,  whew 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Discharge  measurements  of  Sheyenne  River  near  Haggart,  N.  Dak.,  in  lU(i&-f'>- 


Date. 


Hydrographer. 


19a5.  , 

March  30 K.  Richards. 

Jime  22 

.July  II 

July  29 

August  22 

November  18. 


Chandler  and  Richards 

R.  Richards 

Hanna  and  Chandler, . . 

R.  Richards 

E.  F.  Chandler 


1906. 

April  14 E.  F.  Chandler 

June  27 do 

September  10. . .  i  Grovcr  and  Chandler . 


Width. 


Feet. 


46 
47 
44 

M 
39 


72 
48 
39 


Area  of 
section. 


Sq./l. 
175 
1.S4 
147 
134 
216 
ia5 


530 
208 
105 


<tSBC 

height. 

Feet. 
6.60 
4.70 
4.60 
4.42 
6.01 
3.64 


10.89 
.5.92 
3.45 


Set-fi 


in 

19 


Ml 

SIT 
as 


RED   RIVER  DRAINAGE   BASIN. 
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Daily  gage,kmgki,  in/eet,  t^Shtyenne  Jiher  near  Hagtjari,  N.  Dak.,  for  litm. 


l>«y. 

I 

Jan. 

F^b. 

Mar. 

V.;;.  :;;;;:;. :;::::: 

! 

Tt !!!.!...'..!.!. 

[ 

« 4,5 

1 — 

1 

t   ..    ...........'...■.•.. 

1 

ft       ■ 

1 

9    .         i 

1 

M      ..:.:.  L:.... 

I 

1 

13 
14. 


17. 
IX. 

a». 

21. 
22. 

34. 


2K. 
IT. 
3». 
». 
.V. 
31. 


5.6  •      .kO 


4.6 


Apr. 


Ray.  ■  June.  |  July.  '  Aug.  [  Sept.     Urt.     Nov.  i  IHh\ 


N.6  ■ 
0.2 

H.7 
M.0 
7.6 
K.1  ' 
8.4 
9,2    . 


11.5 
0.65 

K.7  ' 

7.2 

7.1 


N.1 

9.1 

H.7 

10.3 

10.6 

ll..') 

11.7 
11.6 
11.2 
10.7 
10.  :> 

ia2 

tt.7 
0.2 

N.4 
7.6 

7.2 
6.7 
6.6 
6. .'» 
6.2 


6.2 
6.2 
6.2 
6.1 
6.1 


6.6 

6.1 

6.7 

6.0 

7.2 

6.0 

A.  I 
.1.6 


:».4 
5.  :j 

."i.  2 
5.0 
4.7 

.').  1 
-►.2 


:... 


6.0 

r..  2 

t).  I 

•I.  t 

a.  n 

.1.  « 

(-..  0 
6.  .-I 
7.2 
7.1 
7.1 
7.0 


6.7 
6.5 
6.4 
6.2 
6. 2 

6.1 
6.1 
6.1 
6.0 
6.0 

6.0 
5.7 

m       m% 

it.  I 

5.6 
t'».  ."> 

*i.  5 
5. 5 

">.  6 

•>     ■• 

5.7 
.'».  6 

■  I.    fV 

."i.  5 
•"i.  it 
'}.  .*i 


."..4 


5.4  I 
5.5 

5. 5 
5.4 

.').  3 

.'..  1 
5.0 
4.7 
4.7 
4.6 

4.6 
4.6 
4.5 
4.5 
4.5 

4.5 
4.4 
4.3  ' 
4.:* 

4.2 

4.2 
4.2 
4.1 
1.1   ' 
4.1 

4.  I 
4.2 
4.4 

4.:» 

4.6 
4.7 


4.7 
4.7 

4.6 
4.6 
4.5 

4.4 
4.4 

4.3 
4.3 
4.3 

4.2 
4.2 
4.2 
4.1 
4.1 

4.0 
4.0 
3.7 
3.7 
.{.  *\ 

:i.  »i 
:\.  (• 
:<.6 
'.\.  .'i 
x  :* 

A.  .-• 
;i.  .-i 
.»  4 

;{.4 

3.4 


3.3 
3.3 
:{.3 
3.3 
3. 2 

3. 2 
3.2 
3.1 
3.1 
3.0 

,1.0 
3.0 
:i.  0 
3. 0 
3.  1 

3.1 
3.  2 
3.2 
.'{.  A 
3.3 

3.4 
3.4 

3.  .•> 
3.  .•> 
3.  5 

3.4 
3.4 
3.4 

:i.  :i 
3. :» 


3.3 
.13 

a  3 

.3.3 
3.2 

3.2 
3.2 
3.2 
3. 2 
,3.2 

3.2 
3.2 
3. 2 

a  2 

3.2 

3.2 
3.2 
3.2 

3. 2 
:».  2 

3.2 

:i2  i 

•i  ■> 

3.2 
3.2 

3.2 
3.  2 
3. 2 
3.2  . 
3. 2 
3.2 


I  •>  '       'I  ^ 
<>.  ■>  .1.  .1 

.12    

3.2  i 

3.2    

.3.2  I 

.3.2    

3.2    

3.2    

3.3    

•>.  .1    

3. 3  3. 0 

3.3    

■9»  t V  ...... 

13    

.3.3    

.3.4    

.14    

14    

14      

II    

14    

14    

14      

1 .1    

3. 5    

3. 5      

ii,  5    

15    

3. 5  ... 

3. 5    

.      .  4. 0 


NoTK. — loe  corulltioiu  January  1  to  April  .3.    Oagi*  iMughtM  probably  ti)  watiT  nurfaiv. 
,  IM  feet  approximatdiy.    loe oondltloiiH  ali«o  Novenilior  20  to  IV(rnilw>r  31. 


Thii'knofs  of 


Hating  table  for  Sheyenne  Rivrr  mar  lhuj(jari.  S\  ltal'.,Jor  IUo.'t-(i. 


'•use 
lelgfat. 

T>f». 

;  helf$t. 

Dis- 

• Jago 
hrignt. 

Di.**- 

•  •ago 
height. 

Di.^ 

chaise. 

charge. 

charge. 

charge. 

Fret. 

tfrc.-/f. 

Ftft. 

Sfc.-fl. 

Ftrt. 

Sfc.-ff. 

Frft. 

Sfc.-ff. 

aoo 

4.30 

131 

."..60 

•JtiO 

7. SO 

r<A 

3.10 

3H 

4.40 

140 

.'..  70 

••m 

s.(Ni 

-.so 

3.20 

44    . 

4..')0 

110 

:..  SO 

2'H 

s  -20 

•  >(H> 

3.30 

51 

I.IU) 

l.->0 

r,.'.*) 

.«>7 

s.  in 

IK<2 

3.40 

.18 

4.70 

Ittt) 

n.(N) 

;v2o 

S.  lY  1 

»>.> 

3.  .10 

^> 

t.SO 

170 

r..2o 

:w, 

s.  s » 

»VV1 

3.60 

72 

1.W 

IKO 

C^.  10 

MJ 

'.♦.(M» 

710 

3.70 

NO 

5.00 

•200 

r..rM» 

;{'»s 

ll».|M.I 

sio 

3.80 

8K 

.■•.  10 

211 

t't.Si) 

\-2\ 

11. (N) 

M70 

3.90 

«« 

5.20 

■lO-l 

7.00 

l.V) 

12.1m 

I.  KM) 

4.00 

104 

5.:<o 

1X\ 

7. -20 

176 

4.10 

113 

5.  10 

245 

7.14» 

.'.02 

4.20 

122 

.'>..V> 

257 

7.rio 

:i2s 

N«*TE- — The  aliovw  tabk»  in  iinplicabl*!  only  for  o|N'n-<hann<l  ron«iitions. 
iiio*f*uroinent8  made  during  HX^HKlti.    It  in  fairly  woll  clcfincd. 


It  is  bH.<i^<l  on  the  ilKHchargc 
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SURFACE    WATER    SUPPLY,    1906. 


Monthly  discharge  of  Shcyenne  River  near  Haggart,  X.  Dak.,  for  j 906-6. 

I  Dntiiuige  iin*A,  5,400  aqtutrp  miles.] 


Discharge  in  secnnd-faet. 


April  (.V3l». 

May 

June 

July 

August 

September. 
October... 
November. 


Month. 


1905." 


Maximum,  i  Minimum,  i    Mean. 


The  period 


190H. 


April 

May 

June 

July 

August. . . . 
September 
(>ctob(^r . . . 
November. 


385 
814  '' 
333 
306  ' 
684  i 
ISO 
104  . 
96    . 


113 
96 

169 
88 

104 
80 
65 


I. 


1,060 

476 

411 

257 

160 

65 

51 

58 


:(46 
160 
245  I 
113; 

51     ; 

32 

*^  I 
44 


201 
32*') 
200 
177 
303 
120 
79.7 
b  761 5 


6K2 

311 

205 

162    • 

104 
47.5 
44.9 

<-52.6 


RUD-off. 


Total  in    , 

acre-feet.   '  55ee-ft.  w»r  Deptli    > 
sq.  mile.        inch«>5. 


The  periwi 


11.-200 

20,000 

12.300 

10,900 

1H,600 

7,140 

4.900 

4,. 550 

89.600 


40.  UM) 
19,100 
17.600 
9,900 
6.400 
2,830 
2,760 
3,130 

102,000 


l».  037 
.060 
.038 
.033 
.056 
.022 
.015 
.014 


a  12ti 
.O'K 

avi 

.030 
.019 
OONH 
.OQKt 
.0097 


w 

.M 

.(B 
.0? 
.02 


lUI 
.07 
.Oti 
.0} 
.02 
.01 
.01 
.01 


a  For  1905  gag(^  heights  see  Water-Supply  Paper  No.  171. 
b  Discharge  estimated  November  1  to  17,  1905. 
f  Discharge  estimated  November  24  to  30,  1906. 

Note.  — Value.s  are  rated  as  follows:  June  and  Julv,  1905,  exwilent;  remainder  of  1905.  gool.  It 'S 
impossible  to  determine  the  accuracy  of  the  1906  values  which  arp  subje<'t  to  large  errors.  prol^Hy 
Iteing  much  too  low.  This  is  due  to  the  appointment  of  a  new  observer  for  1906,  whorworded  tbf 
gage  height  as  0,4  foot  loss  than  the  hydrographer  on  the  days  when  measurements  vrvro  mado. 


RED    LAKE    RIVER    AT    CROOKSTON,    MINN. 

The  gaginj^  station  was  established  May  19,  1901.  It  is  localrd 
at  the  bridge  connecting  Robert  and  St.  Paul  streets,  Crookston. 
known  as  the  '* Sampson  Addition"  bridge.  It  is  about  one-.^ixth 
mile  west  of  the  Great  Northern  Railway  station.  The  condition^ 
at  this  station  and  the  bench  marks  are  described  in  Water-Siippl}' 
Paper  Xo.  171,  page  37,  where  are  given  also  references  to  ])iiblica- 
tions  that  contain  data  for  previous  years. 

l)is(hiinjt  fmaidimm  ntf<  of  lyrd  Lnkr  liirrrat  ('r(X)kston,  .\finn.,  J!»(f.',-h. 

J^'"-  Hy.lrograph.r.  Width,      ^[l^^l      ^;}'^\       ,J;;. 

\<M)r,  I'rtt.  Sq.ft.  Fcrt.         Sfc.-H 

NowmlMT  L»<)-..    K.  F.  ChamlNT ITf.  t52N  .'i.W  '"^^ 

llXXi.  . 

F.-l.ruarv  12  ..      Charidlrr  aii<l  Kichanh 174  471  0.7.')  ",, 

.\pril  1»;" E.  K.  Chaiidlcr ■J4«  .i.tm  2(».  13  '< ''J 

.liine.tO   do ISO  715  i\.7'2  1-' 

S^'ptt'mfHT  II..    (inner  and  Chandl.r  17:i  4a'>  4.sn  "•' 

"  I<T  moa.siiPMncnt :   K»P''  bcMght  to  iiiidcr.'^iirfact' of  uh' is  .'>.29  fwt;  it-e  thieknes.s  0.7  foot  to  J.' f''*"' 
The  tlj.-^^'harge  was  about  4.')  jxT  (hmU  of  th<'  op«'n-<hannf'l  rating  for  gag«*  height  ♦».75  feet. 


BED  RIVER  DRAINAGE  BABIK. 
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Daibf  gage  height,  infiet,  of  Red  Lake  River  at  (yoobiton,  Minn.,  for  I9()(i 


1  ■  \  ,  I 

Dty.  Jan.  '   Ki»b.     Hat.      Vpr.     May.  •  .Tuiw.    July.     .Viig.     S^-pt.     Oct.     Nov.     n«v. 


(V.8  ,    7.0    i    7.0    !  12.4 

6.7  ' ' I  14.06 

d.ft  , i 14.40 

<l  K5  1.5. 77 


•17 
ei.7 

IV.  7 

uo 

1-1.8 
(i.7 
tl.7 
rt.7 


r.i 


7.0 
li.  it* 


7.-2 


7.1 


fl9 


15.3 

12.  .19 

12.5 

10.3 

11.15 

ll.fi7 

12.1 

13.18 

14.11 

10.78 

20.97 


IL5 


I 


7.0fi 
7. 15 
7.2 


UK 


7. 05 
7.1 
7.  If, 

9.ta 

11.1 

7.4  ■ i  11.45 


7.2 


13. 
13. 
12. 
12. 
II. 

11. 
11. 
11. 
10. 


«•> 
0 
4 
I 

<i 

5 
2 
0 
9 


1 10.81 

ii.6    i 18.45 

t\.H  Hi.  92 

! 15.11 

«i.55,     7.25  14.11 


10.4 
10.0 

a«> 

9.5 
0.5 

ao 

9.45 
9.  25 
0.1 
S  9.'> 


8.55 

8.9 
8.7 
H.5 


I      7 


25 

a5 

85 
75 

85 

72 
55 
5 

7 

^ 
i 

H 


K06 

rt.7 

5.7 

5.4 

5.0 

8.15 

6.5 

5.9 

.7.4 

5.0  ; 

7.92 

fV.H5 

5.8 

.185  • 

(5.25> 

7.8 

(145 

5.  5 

5.  55  1 

5.5    , 

(7. 76) 

(1.55 

5.« 

.1.3 

5. 25  ' 

7.72 

r..5 

ri.  ro 

5. 2 

5.  2 

7.45 

6.4 

.'>.8 

5. 5 

.'■>.  5 

7.4 

(i.  2 

5. 3.-I 

.'».  2.'> 

5.  (r) 

7.4 

(i  15 

5.<; 

.''•.  5 

4.0 

7.45 

(i.  05 

5.7 

4.  S5 

4.  S 

8.9 

7.55 

8.8 

7.3 

a7 

7.2 

8.t^ 

7.08 

8.7 

7.0    1 

('•.4 
(L  (k5 
(l.  ('>5 
(i.  (>5 
li.  li 

(>.  55 
Ii.«i8 
(i.(i 
(i.(i5 


ii.2 
6.15 

6.05 
fi.0 


m 

o. 
.5. 
5. 

5. 
.■». 
5. 
5. 
5. 
5. 


(V.8 

6.0 

(i.(i 

5.9 

(i.45 

5.9 

(i.85 

5.9 

1      (l  (m 

.5.9 

0 

0     I 

•»  ■ 

lit 

s 

8 
65 


5.  65 
5.  .'i 
5.  55 
5.7 
5.9 

(>.(• 
(iwO 
(i.  15 
5.9 
5.  S 

li.  0 
it.  i 
5.  25 
5.  55 


.'). .) 


.1, 
5. 
5. 
5. 


4    I 


*>.  05 
5.1 
.').  35 
1.85 
5. 05 

5.  :i5 
5.  5 
4.5 
5  0 
5.4 

X  25 
.•).(»5 
4.9_ 
.*•,  3.5 
.*).  5 


5.  .V, 
5  5 
5.  25 
.5.0 
5. 35 


5.  15 

4.75 

5.0 

4.^ 

n.\ 


5. 05 

4.H5 
4.»i 
4.  15 
4.5 

4.7 
4.4 

4.5 
4.5 
4.ii 

13 
4.2 
4.4 
4.4 
4.5 
4.7 


5.2 
5.0 
5.0 
4.5 
4.2 

4.4 

4.5 
4.5 
4.l> 
4.2 

4. 3 
4.3 
4.2 
4.  1 

4.5 

4  •' 
4.2 
4.2 
4.2 
4.2 

4.9 
4.7 
4.3 
4.3 
4.7 

4.3 
4.9 
5.0 
4.9 
5.0 


5.0 
.V2 
5  1 
5. 3 
5. 


0 


5.4 
5.5 
5.6 

It.  it 

5.r» 


5.6 
ih  () 
5.5 
.5.4 
5. 6 


i>.  .> 
5.  6 
5.  (i 
5.  II 
.5.  (i 

5.  5 
5.  6 
.5.  (i 
Mi 
5.6 

5.  r. 

5.  i> 
.5.  li 
5.6 
."j.  '•» 
5.6 


mL— Ice  conditions  Januaiy  1  to  April  4,  thero  being  a  narrow,  opon  channel  froin  Jantiar>-  l  to 
Oaop  rpadings  to  water  surface  January  1  to  14,  and  to  top  of  ice  (luring  n>main(it>r  of  \c*^  ]H'rio(l. 
■nniiltlon  also  during  f>«H*mlx>r,  cxcopt  for  narrow  channel  during  part  of  thi*  month. 

Rathuj  table  for  Rett  Lnkf  Rivrr  at  (Vfxthtnn,  Minn.,  for  r.KHi. 


Gage 
hei^t. 


DIs-      .     (tage 
charge.    '  height. 


DiN- 
ohurge 


(fUg<> 

bright. 


DiM- 
(rliargf'. 


(iage 
bright 


I)i.s-      I 
charge. 


Feft. 
4.10 
4.20 
430 
4.40 
4.50 
460 
470 
4.  NO 
4.90 
5i00 
5.10 


See.-ft. 
615 
660 

no 

760 

815 

870 

925 

9H0 

1.040 

1.100 

1,160 


5. 
.5. 


Feet, 
r*.  20 
5. :«) 
40 
50 
.5.  60 
5. 70 
5.  80 
5.  Wl 
6.00 
(i.  10 
li.  20 


SfC.-ft. 
1.220 
1 .  -280 
1.340 
1.400 
1 . 4»>.') 
I..*>;i0 
1. 600 

I .  r.70 
1.740 
1.810 
1.S80 


Fttt. 
li.  30 
li.  40 

li.  50 
li.  liO 
li.  70 
li.  NO 
li.  )I0 
7.00 
7.  JO 
7.  40 
7.»iO 


Sf(.-ft. 

1 .  950 
2,(r20 
2.095 
2.170 
2, 245 
2.32.'» 
2. 395 

2.  470 
2.  liJO 


l.m 

S.  00 
.V  20 
S.  40 
.S.  ii) 
>s.  HO 
«l.  00 
•».  -JO 
'.».  40 


Srr.-ft. 
3.W5 
A.  2.V1 
3.415 
3. 575 
3. 7:c. 
3,  .S»<5 
4.0,V) 
4.225 
4.:«»5 


2. 7" 


2.«»35 


TF..— The  a1>ove  table  in  upplical)lr  oiilv  for  oix-iM-hun 
urements  made  during  \9ir2-mWt.     It  is  well  (icfinrii. 
angent.  the  dlfferenw  l>eing  K.5  jxt  tenth. 


IH'I  coiKlitioMs.      It  i.s  l«n.«<«'(l  t»n  24  <li.«*chiirge 
Above  gnge  beiglit  0  U'i-t  the  rating  curve 
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SURFACE   WATER   SUPPLY,   1906. 


Monthly  discharge  of  Red  Lake  River  at  Crookston,  Minn.,  for  1904). 

[Drainage  area,  5,520  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


Januarys... 
February"  . 

March  a 

Aprilfc 

May 

June 

July 

August...  i. 
Septeml)er. . 

October 

November.. 


Total  in 


i 


Minimum.  1    Mean.       •«'^-'«*t.     a^-ft- per  IVpthin 


;.-ft.per  IVpthir 
|.  mile.       inchei 


14,200 

5,880 

r>,240 

2,860 

:i,:«o 

2,020 

2,240 

1,500 

1,S40 

1,250 

1,&40 

815 

1,400 

638 

1,220 

660 

1,500 
1,020 
1,500 
8,000 
3,780 
2,540 
1,800 
1,520 
1,260 
983 
836 


The  period , 


92,-200 

50,600 

92,200 

481.000 

232.000 

151,000 

111.000 

93,500 

75,000 

60,400 

49,700 


0. 272 
.IH-'i 
,272 

1.47 

.  »i8;'» 
.41)0 
.  .Uli 
.27.1 

.22H 
.178 
AM 


0.31 
.19 
.31 

I.M 
.7* 

.:.i 

.38 
.32 
.25 
.21 
.17 


1,490,000 


tf  Estimated  from  gage  heights  and  one  ice  measurement. 
b  Discharge,  April  1  to  4,  estimated. 

Note.— Values  are  rated  as  foUows:  January  and  March,  approximate;  Fobnmry.  fnir;  .\prilto 
October,  excellent;  November  good. 

PEMBINA    RIVER   NEAR    NECHE,  N.  DAK. 

The  gaging  station  was  established  April  29,  1903.     It  is  located  at 
the  Great  Northern  Railway  bridge,  two-thirds  of  a  mile  north  of  the 
railroad  station  at  Neche,  N.  Dak.     The  conditions  at  tliis  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  171 , 
page  40,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  ineaniiremfnts  of  Pembina  River  near  Xeche,  X.  Dak,,  m  V.H).\  and  liW>. 


Dato. 


1904. 

April  18. !  H.  Richards. . 

April  2« do 

May  'I^ do 

Juries E.  C.  Murphv 

.luly  » R.  RichHnls. 

.Viigiist  Hi do 

()c*t<»lKT  17 L.  L.  Wilco.x. 


Ilydrojfrapher. 


190<i. 

April  2;i R.  Ric-hard^ 

Junt'  11 K.  F.  (^handhT 

August  1.') do % 

OctolK»r  22 do 


idth. 

Area  of 
.s«H-tion. 

Sq.  ft. 

(iaee 
hi»iK«»t. 

Dis- 

^>rf. 

Ffct. 

Sifi   ft . 

S.'. 

tu\4 

U.8.'> 

^1.2» 

92 

1.490 

18.  12 

:{.  20i> 

{H\ 

'.109 

13. -28 

»  2:w 

.Sii 

s;<7 

12. 04 

i.:* 

79 

488 

.H..=>1 

y7i 

72 

•299 

.*•.  70 

M-^ 

70 

274 

.'..  22 

.,fi 

70 

220 

4.47 

■^< 

70 

24fi 

4.88 

■s:i 

m  . 

i:)7 

\\.  t)7 

1* 

(U) 

178 

X  ».7 

i:i: 

"  Discharpo  alTwt^d  l»y  ice  jam  l>olow  Htation. 
I>(iihf  (jagt  hright,  in  fat,  of  Prtiihina  Riier  near  Xeche.  X.  Dak.,  for  WtHl:^ 


Day 


Apj.       Miiy.      .June.      July.       .Vug.       ^^ept.       Oct.       Nov. 


1 4.  0  4.  2  4.  1  4.  4  3.  5  3,  (io 

2 l.'i  4  15  4.3  4.3  3.  .5  3.7 

3 H.:,  4.15  4..'^  4.2  3.5  3.7 

4 9. 0  4.  15  4. 35  4.  1  3. 5  3. 7 

5 H.  5  4.1  4.3  4.2  3.5  :K.K<y 

r, H.0  4.1  4.3  4.3  3.5  3.  Ii5 

7 7.  5  4.  I  4.  3  4.  4  3.  5  3.  <>5 

8 (i.  5  4.05  4.4  4.35  3.5  3.65 

9 r..O  4.05  4.45  4.3  3.5  3,  <i5 

JO .   5.  5  4.  0  4.  r.  4.  2  3.  «>  3.  fv-i 

'I  1904  guge  \u'ig\\l'  pv\\Avs\\ev\  ux  W  vv\ox-";^\\v\i\n  Vv^vex  "Svn,  130. 


3.7 
3.7 
3.7 
3.  75 
3.  75 

3.75 
3.  75 
3  75 
3.  75 
3.  75 


.165 

:v.5 
3.5 


RED   BIVER   DRAINAGE    BASIK. 
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ill/ gaffe  height,  in  feel,  of  Pembina  Hiier  near  Neche,  X.  Dak.,  for  J906 — (ontinued. 


Days. 


Apr.      May.      June.     July.       Aug.      Sept        Oct.       Nov. 


5l0   • 

3.95  ' 
3.05 
3.9    < 
3.9 
3.9 

.3.9 
3.9 
3.9 
.'{.95 
,19.)  ' 

4.1     ' 
4.0    ' 
4.0 

4.0      : 

.3.95  , 

.3.95  ' 
.3.9    ' 
3.9    > 
3.9    i 
3.9 
4.0    I. 

4.65 
4.6    , 
4.6 
4.4    , 
4.3 

4.2      . 

4.1 

4.1 

4.45 

4.45 

4.75 

4.75 

4.6 

4.5 

4.0 

4.0 
4.5 
4.5 
4.75 

4.6 

1 

4.15 
4.1 
3.9 
3.8 
.18    1 

■■3.'7"| 
3.7     i 
3.  fi5 
3. 6     ' 

.3.6    1 
,16    1 
3.  .55 
.•1.5 
3.  .55 

3.5 
.3.5    1 
.3.5    1 
3.  .W 
3.5 
3.5    1 
1 

3.7 
3.7 
3.7 
3.7 
.3.(i5 

3.65 
3.65 
3.65 
3.(\5 
3.6 

.3.6 
3. 6 
.16 
3.  6 
3.  65 

3.65 
.3.65 
,3.65 
,3.65 
3.65 

3.r.5 

3.65 

.3.65 

3.65 

3.8 

3.8 

3.75 
3.  75 
.175 
3.7 
,17 

3.7 
.17 
.18 
3. 85 
3.85 

185 

3.85 
.18 
18 
175 

1 

3.7 
17 

17    •■ 

175    : 

175 

17     • 
17     , 
17 
17    ' 

17     1. 

17      . 
17      . 
17      . 
17      . 
17      . 

17      . 
165    . 
165    . 
ltV5    . 
ltV5    . 
Hi5    . 

13 

4.9 

105 

48 

105 

4.8 

11 

4. 85 

3. 1 

4.8 

.12 

4.8 

3.25 

4. 75 

3.  35 

4.7 

3.  .15 

4.  Ti 

4.55 

4.5 

4.45 

4.4 

4.4 

1 
4.35 

4.3 

4.25  1 

4.2 

4.2 

TE.— Ice  conditions  Jamiary  I  to  .Vprli  7;  jilso  Nov«*inlw»r  1^  to  I)ecein1>er  31. 
Ratijuj  table  for  Pembina  River  n^ar  Xerhe,  X.  Dak. 

.FAXrAKY  1  TO  DECEMBER  31.  1904.'i 


Gaw" 
leight. 

Dl«-      1 

Gaire 
height. 

Feet. 

Dis- 

(J age 
height. 

Feet. 

Din-      , 

Gage 
height. 

Feet. 

DiB-       1 

charge. 
See.-ft. 

charge. 
See.-ft.    • 

charge. 

charge.  { 

Fret. 

1 
Sec.-ft.   1 

See.-ft.    i 

4.  .5;) 

131 

6.10 

442 

7.70 

7*4 

10.60 

1.448    ' 

4.60 

147 

6.20 

464     . 

7.80 

816 

10.80 

1.494     1 

4.70 

161 

6.  .30 

486 

7.90 

838 

11.00 

1..540 

4.8;) 

181 

4.40 

.-.08 

8.00 

860    , 

12.00 

1.770 

4.90 

199 

O.-W 

5.30 

8.20 

904     , 

13.  (K) 

2.0(M) 

5.00 

217 

6.60 

.552 

8.40 

948 

14.00 

2. '230 

.i.io 

236 

7.70 

574 

8.60 

992     ' 

15.00 

2.460 

5.20 

255 

6.80 

.'i06 

8.80 

1,036 

16.00 

2.690 

5.30 

275 

6.90 

618 

9.00 

1,080 

17.00 

2,9.30 

.'>.40 

295 

7.00 

640 

9.20 

1.126 

18.00 

1170 

.5.50 

315 

7.10 

662 

9.40 

1.172    i 

19.00 

1410 

.5.60 

.336 

7.20 

684 

0.60 

1.218 

20.00 

1650    ' 

.">.70 

:<57 

7.30 

706 

9.80 

1.264 

21.(M) 

3. 890    1 

:>.Hd 

:{78 

7.40 

728 

10.00 

1.310 

.voo 

:{99 

l.'A} 

7.')<) 

10.  JO 

1.156 

6.00 

4-20 

7.6() 

77'J 

10.40 

1,402 

i 

.lAXr.VKY  1  To   DKCEMBEK  31.  190<i.'' 


3.00 

79 

4.20 

2:1 

.K  40 

470 

7.00 

800 

3.10 

8;"i 

\.M) 

%'*)    . 

5.  -A) 

490 

7.20 

M2 

120 

92 

4.40 

27() 

.").60 

510 

7.40 

884 

3.30 

100 

■\.:a) 

21N) 

:>.  7() 

:m 

7.6() 

<>26 

140 

109 

1.6(1 

310 

.').  H(l 

.v»o   . 

7.S() 

968 

150 

119 

4.70 

.330 

:•.  90 

.'.70 

S.(K) 

1.010 

160 

130 

4.«) 

.IW 

6.  (K) 

590 

H.20 

1.052 

170 

1       143 

4.90 

.370 

6. 20 

632 

8.40 

l.(>94 

180 

l.-W 

:i.(K)    ' 

3510 

6.  40 

674 

H.6() 

1,136 

3.90 

175 

:..  10 

410 

6.6() 

716 

S.8<) 

1,178 

4.00 

193 

'..  20 

4.30 

6.80 

7.'i8 

0.(HJ 

1 .  220 

4.10 

212 

.'i.;«i 

A'A) 

liB  tabic  Is  applicable  only  for  oix-n-chnnncl  comlitions.     It  is  baw  d  on  dischnrgp  ini^asiirements 
during  1904.     it  is  well  dcflnod  Ix^twwn  gage  h«>ights  5.0  feet  uiid  is.o  U^^l. 

lifl  table  is  applicable  only  for  open-chnnnel  condition.**.    It  in  iMised  on  9  dlHcharge  measun^ 
9  nude  during  \W^\.    It  is  well  defined  lM>tw(>cn  gage  heights  3.2  fe<'t  and  6.0  feet . 
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SUBPACE   WATER   SUPPLY,   1906. 


Monthly  dUcharge  of  Pembina  River  near  Nethe,  N.  Dak.,  for  J904-I906.a 

[Drainage  amt,  2,910  square  miles.fr] 


Discharge  in  second-^eet. 


Month. 


,  Maximum.  Minimum. 

I 


April  (8-30)  «*. 


l9M.e 


/»y 

June 

July 

August 

September 

October 

November  (1-21.) 

The  period . 


3,580 

3,870 

2,530 

2,600 

420 

315 

275 

217 


217 
1.420 
926 
309 
315 
236 
217 
131 


190ft.' 

April  / 

May 

June 

July 

August 

September 

October 

November  (1-19) . . . 


The  period. 


1.220 
231 
340 
270 
143 
166 
150 
136 


193 
175 
183 
119 
119 
136 
136 
82 


1.020 
2,640 
1,600 
830 
385 
302 
235 
183 


Run-off. 


Totalln 
aere-feet. 


8ec.-ft.per  Depth  in 
sq.  mile,    i  inchrs. 


87,600 

162,000 

101,000 

51,600 

23,700 

18,000 

14,400 

9,440 


U.653 

.575 
.285 
.131 
.103 
.080 

.(xa 


0.50 
1.04 
.64 
.33 
.15 
.11 
.00 
•OS 


468.000  . 


28,500 

11,900 

16,100 

10,800 

8,060 

8,750 

8.850 

4.180 


.163 
.066 
.002 
.060 
.045 
.050 
.049 
.038 


.18 
.06 
.10 

.o: 

.05 
.06 
.06 
.03 


I 


97.100 


a  Monthly  discharge  values  for  1905  published  in  Water-Supply  Paper  No.  171.  Some  are  subject 
to  considerable  error,  owing  to  doubtiui  gage  heights. 

6  Revised  since  1906  report. 

c  Vftlues  fora904  are  rated  as  follows:  April,  fair;  May  to  August,  excellent;  September  to  Novem- 
ber, irood.  Qage  heights  for  September  and  October  are  doubtful;  otherwise  values  for  these  months 
could  be  classed  as  excellent. 

<(  Dischaive  estimated  for  iee  period  April  8  to  20. 

<  Values  for  1906  are  probably  good,  dome  months  might  be  classed  as  excellent,  but  the  observer'!' 
n^i'ords  for  June  at  least  do  not  appear  to  be  good. 

/  Discharge  not  corrected  for  ice  conditions  April  1  to  7. 

MISCELLANEOUS   MEASITREMENTS  IX  RED  RIVER  DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  were  made  in  1906  at 
the  mouth  of  Red  Lake  River  at  East  Grand  Forks,  Minn: 

March  23:  Area  of  section.  627  square  feet;  <li8charge,  853  second-feet:  ice  2  feet 
thick. 

August  11:  Area  of  section,  1,000  square  feet;  di8<*harge,  1,150  Bi*cond-fe*M. 

MOUSE  IlIVKU  DRAINAGE  BA8IX. 


DESCRIPTION    OF    BASIN. 

The  Mouse  (or  Souris)  River  rises  in  the  southeastern  part  of  the 
Province  of  Assiniboia,  Canada,  and  flows  southeastward  to  the  west- 
ern part  of  McHenr}^  County,  X.  Dak.,  thence  northeastward  for 
about  30  miles  to  TowTier,  X.  Dak.,  where  it  makes  another  turn  to 
the  north  and  northwest,  which  carries  it  back  into  Canada,  to  empty 
into  A^Nsiniboine  River,  a  tributary  of  Red  River.  Its  drainage  basin, 
which  is  limited  on  the  southwest  bv  the  Missouri  Coteau  and  on  the 
northeast  by  tlie  Turtle  Mountains,  is  relatively  large,  but  its  flow  is 
small.     The  region  through  wliich  it  flows  is  generally  gently  roUing, 


MOUSE   RTVER   DRAINAGE   BASIN. 
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xoept  in  the  immediate  vicinity  of  the  stream,  where  the  hills  are 
:eep  and  high.     The  chief  tributary  of  the  Mouse  above  Minot  is  Des 
8C8  River. 
The  data  collected  in  this  basin  are  valuable  for  irrip^at  on  pur- 

flXa, 

MOUSE   RIVER    NEAR    JXIXIIOLM,    N.    DAK. 

This  station  was  established  June  22,  1904,  and  was  discontinued 
Jy  31,  1906.  It  is  located  at  the  highway  bridge  31  miles  nort li- 
st of  Foxholm,  N.  Dak.,  a  station  on  the  Minneapols,  St.  Paul  and 
ult  Ste.  Marie  Railway.  The  conditions  at  this  station  and  the 
nch  marks  are  described  in  Water-Supply  Paper  No.  171,  page  42, 
lere  are  given  also  referenc/es  to  publications  that  contain  data  for 
evious  years. 

IHscharge  ineatiiremtnts  of  Moustf  Hirer  near  Foxholm,  W  hnk.,  in  IU(),5  ft. 


Date. 


1905. 
)tnnber  ItL . . 


Hydrographor. 


Whlth. 


Art'A  of  ,     (iag« 


siKtion.      height 


K.  F.  ChHiKlliT 


hWt.         Sq.ft.    ;      Ff€t. 
M  7.4  I         \.m 


isob. 

rtl24 1  E.  F.  Chandler. 

ie28 ' do 


Kl  ,        2U3 
t»  I        241 


•2.92 


Dis- 
charge. 


Sfv.ft. 
0  4.9 


2ir> 
310 


o  Wttding  MtH-tlon 


Daily  gage  height,  in  feet,  of  Moune  River  near  Forholm,  X.  Dal'.,  for  lUnti. 


Day. 


Mar.  ■  Apr.  '  May. 


,lun«.  1  July. 


3.4 
4.0 
5.0 
6.1 

7.M 

8.0 
8.ti 
8.0 
8.0 

7.8 

6.8 
6.5 
5.6 
4.8 
4.0 

3.9 


2.5 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.4 
2.  .'• 
2.  :> 


2.4 
2.4 
2.4 
2.4 
2.0 

2. 3 


2.7 
2.7 
2.6 
2.5 
2. 5 


2.H 
3.0 
3.0 
3.0 
3.  3 

3.  tl 
3.9 
4.7 

:,.{) 

4.7 


3. 

3. 
I  3. 
i    3. 

3. 

3. 
3. 
3. 
3. 
3. 


3 
3 
3 
2 
3 

4 

4') 
4 
3 
3 


3.  2 


1 

i 

Day. 

Mar. 

.\pr. 

May. 

.Iiinr. 

1 

July. 

1  17'. 
'   18. 

1  20. 

3.9 

3.4 
3.0 

2.3 
•>  •> 

2.1 
•}  •> 

4.3 
4.2 
4.0 

3. 9 

2.7 
2.7 
2.6 
2. 5 

.  21. 



3. 2 
3.0 
3.0 
2. 9 
3. 0 

2.  2 

2.  2 

2.  2  ' 

2!  2  , 
'}  •) 

3. 9 
3.9 
3.9 
3.9 
3.S 

2. ") 
2. ."» 

'  ?3 

2.4 

24. 

2.4 

2. 3 

2ii. 
27 

3.  1 

2.9 
2.x 
2.7 
2.t\ 
•2.t) 

- 

2  2 
•}  •> 

2;  2  1 
■)  •> 

1  3  1 

2.  r, 

3.7 
3. .-. 
3.4 
3.3 
3.2 

2.3 
2.2 

2S. 
,  2<». 

30. 
,  31. 



'.'.'.'.4.'. 

2. 2 
2!! 
2.1 
2.0 

2.7 


>TE.— Ice  conditiorui  Jaruiiirv  1  to  Manh  3). 


MOUSE    RIVER    AT    MINOT,    X.    DAK. 


rhis  station  was  established  May  5,  1903.  It  is  located  at  the 
tbridge  150  feet  northwest  of  the  (Ireat  Northern  Railway  round- 
ise  at  Minot,  N.  Dak.     The  ^a^e  was  read  during  1906  by  »fanies 


3r> 


SURFACE   WATER   SUPPLY,   1906. 


Cavanaugh.  The  conditions  at  this  station  and  the  bench  mark 
described  in  Water-Supply  Paper  No.  171,  page  45,  where  are  g 
also  references  to  publications  that  contain  data  for  previous  yeai 

[>i9(harge  meaguremerUs  of  Mouse  River  at  Minot,  X.  Dak.,  m  1904-1906. 


Date. 


Ilydrographer. 


Width. 


-      1 

Jane 22... '  E.  F.  Chandler 

June  24 ' do 

July  13 R.  Richards 

July  14 do 

August  12 do 

September  18. . .    E.  F.  Chandler 

1905. 

March  27 Chandler  and  Richards. 

.\pril27 1  E.  F.  Chandler 

May  24 ' do 

May  24 do 

.\ugust  18 :   R.  Richards 

September  17. . .    £.  F.  Chandler 


Fret. 


1906. 

April  23 t  E.F.  Chandler 

Blay29 ! do 

June  29 ' do 

September  6 : do 

Septembers do 


88 
87 
83 
83 
77 
74 


76 
70 
77 
54 
48 
40 


80 
70 
82 
50 
38 


Area  of 
section. 


8q.  r- 
400 
373 
201 
299 
220 
220 


227 

196 

223 

89 

58 

23 


279 

218 

297 

57 

39 


Gage 
height. 


Feet. 
6.69 
<132 
5. 16 
5.29 
4.40 
4.30 


4.40 
4.03 
4.56 
4.45 
4.01 


5.19 
4.42. 
5.33 
4.00 
4.00 


ch 


Sf 


««  Wadrng  section. 
Daily  gage  height,  in  fret,  of  }fouse  Rirrr  at  Minot,  N.  Dak.,  for  1906. 


Dav 


Mar. 


.Vpr. 


1 5. 0 

2 ;^.  2 

:i :>.  4 

I :^.  i» 

;. .K.^ 

•i it.  A 

7 .'i.  7 

s it.:> 

{I s.  0 

10 «».4 

11 9. 2 

12 H.  4 

\A 7. ;{ 

14 :^.T 

la ;^.  7 

l«i .').  7 

17 .').  7  I 

iH ^. ...  :>.(). 

19 a.  ») 

•2i) n.4 

21 :>.4 

— I  •>■  ^ 

23 '  :,.^ 

2t :^/:  , 

2'* '  n.  2  ! 

2«i ;i.  1 

27 1  ;i.  1 

2S i  ',.0 

29 4. 0  .').  0 

;«) 4.4  o.O 

;{i 4.S  


ay. 

June. 

July. 

Aug. 

S<'pt. 

Oct. 

4.9 

.'i.4 

.,2' 

4.5 

~    1 
1.0  ' 

as 

4.9 

5.  5 

5.2 

4.4 

A.(f 

3.K 

4.x 

:..  r, 

5.2 

4.4 

4.0 

.^K 

4.H 

'..  3 

5.2  , 

4.4 

4.0 

■S.H 

4.8 

5. 2 

5.1 

4.4 

4.0 

XH 

4.8 

5.9 

5.1 

4.4 

4.0 

XH 

4.8 

.-..9 

5.1 

4.3 

4.0 

:i9 

4.S 

5.H 

5.1 

4.3 

4.0 

3.9 

4.7 

ry.H 

5.1 

4.3 

4.0 

.19 

4.7 

.'..8 

:».o 

4.3 

4.0 

X9 

4.7 

:..8 

5.0 

4.3 

*.o 

.19 

4.7 

.V  9 

5.0 

4.2 

4.0 

;i9 

4.7 

.').  9 

.-).0 

4.2 

4.0 

19 

4.r. 

(i.0 

5.0 

4.2 

4.0 

3.9 

4.(i 

r..  1 

5.0 

4.1 

4.0 

19 

4.(1 

(i.  1 

4.9 

4.1 

1.0 

19 

4. ». 

6.0 

4.9 

4.1 

4.0 

19 

4.0 

.•).9 

4.8 

4.1 

4.0 

19 

4.  «i 

,"..8 

4.7 

4.1 

4.0 

19 

4.(. 

.-».8 

4.7 

4.1 

3.9 

19 

4.r. 

S.H 

4.6 

4.0 

3.9 

19 

4..-) 

o.l 

4.8  , 

4.0 

3.9 

19 

4.  .*> 

5.  ♦) 

4.8 

4.0 

3.9 

19 

4.  1 

."..0 

4.7 

4.0 

3.9 

19 

4.4 

.'>. .') 

4.7 

4.0 

3.9 

19 

4.4 

.'). .') 

4.6 

4.0 

3.9 

19 

4.4 

.-..4 

4.6 

4.0 

3.9 

19 

4.4 

:).4 

4.6 

4.0 

3.9 

19 

4.4 

:).4 

4.«) 

4.0 

.3.9 

19 

4.(> 

:>.4 

4.5 

4.0 

3.9 

19 

4.H 

J.:. 

4.0 

19 

NoTK.-  !(•«•  ooiulitions  January  1  to  April.');  alj^o  .NtJVonilMT  IK  to  IHH*enilx>r  31. 


MOVSK  RIVER   DRAINAQE   BARTN. 
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RiUxng  tables  for  Mouse  River  at  Minot,  X.  Dak. 

JANUARY  1.  19M,  TO  DECEMBER  31,  1905.o 


bdSt. 

Dlt-     i 
dwige.  1 

heij^t. 

Feet. 

Di8- 
chAige. 

8ee.-A.   , 

Gaffe 
height. 

Feet. 

Dis- 
charge , 

Gacp 
height. 

Feet. 

Di»- 
chargH. 

Feet. 

8fe.-ft. 
10 

1' 
Sec'ft.   ,, 

Sec.'ft. 

X80 

4.00 

4.20 

4.40 

108 

3.90 

ao 

1        4.10 

50    ' 

1 

4.30 

87    1' 

4.50 

I'M) 

1 

JANUARY 

'  1  TO  DECEMBER  31,  190ti.ft 

:\.W 

18 

5.00 

240 

tl.  10 

49(» 

7.40 

WO 

4.<I0 

31 

5.10 

2(i3 

(i.20 

m 

7.tiO 

K70 

4.10 

4li 

5.20 

28f'> 

1^30 

1       •''»^' 

7.80 

,          «.>20 

4.20 

m 

5.30 

309 

<i.40 

I       r,7i 

K.00 

970 

130 

87 

5l40 

332 

0.5O 

505 

8.20 

1       1.020 

4.40 

lOS 

5.50 

355 

a  (iO 

(i2() 

S.40 

1,070 

4..W 

130 

!      5.m 

379 

1       a  70 

iH5 

>.  VA) 

1,120 

4.00 

las 

5.70 

403 

fi.80 

1          fi70 

H.80 

1.170 

4.70 

174 

6.80 

427 

ti.90 

'       mr, 

1>.  00 

1       1.220 

4.80 

190 

5.90 

451 

7.00 

1          720 

9.20 

i       1.270 

4.90 

218 

f..00 

475 

7.20 

770 

0.40 

1.320 

*  Thia  tablo  is  applicahlr  only  for  open-channel  conditions.  It  is  t)ased  on  dinchai^e  measurements 
^omAp  daring  1901  and  1905.  Prior  to  about  June  20,  1904.  the  conditions  of  flow  were  not  the  same  as 
tbey  Were  after  that  date  and  any  rating  would  Ik>  ver\'  uncertain.  It  is  well  deflned  l)(*twi'en  gage 
oHghts  3.85  feet  and  (i  ffiet.    Above  gag(>  height  4.5  feet  the  table  for  \m\  should  1n>  umhI. 

'  This  table  is  applicable  only  for  open-channel  conditions.  It  is  bused  on  discharge  measurements 
n»»*  during  1904-190li.     It  is  not  well  defined  alM>vr  r»  fi-et.  iuit  is  well  defined  l»elow  this  point. 

Monthly  (liBcharge  of  Mouse  River  at  Minot.  X.  Dak.,  for  lUd',  to  1000. 

[nraina^>  an>a.  M.4(X)  8(iuare  iiiiieH.] 


Month. 


Dim'harge  in  second-feet.  Kun-olT. 

Total  in 
Maximum.   Minimum.      Mean.      ^^^'^^^      Scc..ft..per   I>epth  in 


.<((].  mi 


r 


Inehes. 


i>Hnwt* 

Jjptember 

5Jt*tobftr 

*'«vpml)er  1-25 


1904.0 


I  ._ 


Tlie  perlfxl 

1905.6 


MtTch  r^n31 

April 

fay 

'iiuie 

July.. 

August 

*<eptenilier. . 

October 

November  1-28 


Tlie  iw»riod 

1906. « 

April 

May 

June 

Jul>' 

August... 

Septemlier    

Octolier 

No^-ember  1-18 


The  perioil . . 


427 

l.i2 

2i'»K 

I.'i,  900 

o.o;u 

0.(M 

I.'i2 

ion 

114 

7.010 

.014 

.02 

10K 

m 

81.7 

4.W0 

.  0097 

.01 

K7 

IM 

71. S 

4.410 

.0085 

.01 

S7 

TiO 

(>4.  .'I 

3.  HK) 

.0077 

.01 

«»7.  •; 

:V"i.400    ... 
.'..230 

0. 012 

\m 

7.K 

• 

0. 0] 

7S 

.13 

«il.2  , 

3,  WO 

.  0073 

.01 

i:«) 

:w 

♦V4.  1 

3,<»4() 

.  007H 

.01 

119 

»w 

«W.  t) 

.'i.  870 

.  012 

.m 

KW 

."»«> 

81.3 

:..(ioo 

.  (1007 

.01 

KM 

:w 

»i8.  4 

4,210 

.OOSI 

.01 

h7 

H) 

.10.  :\ 

l.K(Nl 

.  0030 

(KM 

■3) 

10 

i.'i.  .-> 

\».-.3 

.(X)I8 

.  IW2 

;w 

20 

24.  fi 

1 .  370 

.0029 

.  003 

240 

4.%4 

:«.{M)0 
27.000 

L.-v-j) 

0.  WA 

0. 0(i 

2\H 

lOS 

l.->9 

U.  7H0 

.019 

.{Y2 

4'JU 

281. 

401 

23,*H)0 

.048 

.tt'. 

2H»i 

I.'*) 

214 

13,20(» 

.  (r2.-i 

.0,3 

130 

31 

(-.1.9 

.3.810 

.0074 

.01 

31 

IS 

2»i.  2 

\,'m 

.0031 

.(»3 

IH 

8 

Hi.  1 

WK) 

.0019 

.002 

IS 

18  . 

18.0 

«i43 

.0021 

.001 

1 

80.<MI0 

.    . 

.  .  -  . 

aG^9e  heights  for  HK)4  have  been  i)ublish4>d  in  \Vater-.Su|>piy  PnixT  No.  l.'tO.  Disehargi*  values  for 
1904  are  excellent.  During  the  spring  flood  tlie  niaxinumi  discl'iarge  wa.s  estiniated  t«>  U>  12,000  second- 
feet.  Discharge  vftlues  for  stages  greater  than  about  10  feet  are  very  une(>rtain.  owing  to  Du*  collection 
of  debris  below  the  section  causing  l)ack  water. 

frRstiznatea  of  monthly  discharge  for  HK)5  have  Ijecn  revisiod:  gage  heights  for  1905  ar(>  published  in 
Water-Supplv  Paper  No.  171.  Discharge  values  for  1905  are  ratecl  as  follows:  -March  to  August,  excel- 
lent; September  to  November,  fair. 

c  DiscnftTgB  yftlues  for  1906  are  rated  as  follows:  April  and  September,  good:  May  to  August,  excel- 
lent; October  and  November,  fair. 
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DES   LACS   RIVER   AT    FOXHOLM,    N.    DAK. 


This  station  was  established  June  23,  1904,  and  was  discontinu 
July  31,  1906.     It  is  located  at  the  highway  bridge  at  Foxholm 
N.  Dak.,  a  station  of  the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie 
Railway.     The  conditions  at  this  station  and  the  bench  marks  are 
describetl  in  Water-Supply  Paper  No.  171,  page  47,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 


DUcharge  mea»urtnimt*  of  Des  Ixim  Rivrr  at  Foxhoha^  X.  Dak.,  in  P.Hto-i,. 


Date. 

Hydrographer. 

width. 

Area  of 
section. 

Gaep 
height. 

Di«- 

IMS. 
Septemher  16. . . 

1906. 
.\pril24 

K.  F-  rhArw1l«>r 

Feet. 

Sq.ft. 
3 

a.3 

22 
6.9 

Feet. 

1.96 

2.36  , 
2.3t)  ' 
2.31 

Sfc.-fl. 
fll.rt 

K.  F.  rhi&rullor 

17 
17 
16 

•  6.6 

Do 

do 

116 

Jtine28. 

do ; 

th.9 

a  Wading  section. 
Daily  gage  height,  in  feet,  of  DtM  Lac$  River  at  Foxholm,  N.  Dak.,  for  19()Ci. 


I>av 


Jan. 


Feb. 


Mar.    !   Apr. 


1. 
2. 
3. 
4 


7 . 


17, 
IX. 
19 

•Jl. 


2.0 


2.0 


2.4 


h 

9 

10    

u 

a.0 

12 

1 

13... 

•           1 

14 

1 

!.'• 

in 

1 
1 

23..                                            1 

24 

2.0 

2.'i . . 

3  0 

2ri 

.3.0 

27 

2. 0 

4  0 

28 

5.3 

29 

f)  0 

3() 

7.0 

31 _ 

7. 5 

8.4 
&0 
7.9 
7.6 
TkO 

4.7 
3.7 
3.7 
3.6 

3.4 
3.2 
3.0 

2.8 
2.7 

2.6.'» 
2.6 
2.6 
2.  .5 
2. 45 


May. 


2. 

2. 

2. 

2. 
o 


45 
4 
4 
4 

35 


^35 

2.35 

2.4 

2.4 

2.35 


2.35 

2.35 

2.3 

2.3 

2.3 

2.3 
2. -25 
2.25 
2.0 
2.0 

2.0 
2.0 
2.0 
2.1 
2.2 

2.2 
2^25 
2.25 
2. 25 
2.25 

2.3 
3.0 
3.2 

a3 

3.5 

3.6 
3.6 
3.7 
3.7 
3.7 
3.5 


June.     July. 


I 


34 
3.0 
3.0 

x: 

3.S 
3,8 
3.S 
3.7 
.3.7 

3. 65 
3.5 

as 

3.0 

2.8 

2.8 
2.8 
2.8 
2.7 

».  • 

2.6 
2.fi 
2.6 
2.5 
2.4 


2.0 
2.0 
1.9 
\3 
1^ 

1.9 
1.9 
1.9 

1." 
l.K 

1." 
l.S 
l.> 
1.." 

l.!» 

l.S 
l.^ 
1.5 
1.." 
l.< 

l.S 
l.!» 
l.< 
l.S 
l.<* 

l.Jl 
\.% 
l.K 
1.8 
l.S 
l.S 


NoTK.     li-e  <-onditi«.iis  .lamiary  1  to  MHrch  24:  gap*'  hi'ights  wore  probably  to  water  surface  in  1*'!*' 
in  Uv:  MV^Tapo  thickru'ss  (if  i(v.  i.l  foot. 


UPPER    MISSISSIPPI    RIVER   DRAINAGE. 
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Sating  table  for  Des  Lacs  River  at  Foxholm,  N.  Dak.,  for  J  906. 


Dis- 
chATge. 


Feet. 

Sec-ft 

1.80 

0.9 

1.90 

1.5 

2.00 

2.4 

2.10 

3.tf 

2.20 

4.9 

2.30 

6.3 

2.40 

7.8 

2.  .50 

9.3 

Oase 


Feet. 
2.00 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Di»* 


Sec.-ft. 

13 
15 
17 
10 
21 
23 
26 


Gase 
height. 

Feet. 
3.40 
3..')0 
3.60 
3.70 
3.80 
3.90 
4.00 
4.50 


Din- 
charge.    I  beigl 

-I 


Gage 
leignt. 


Sec.'/t. 
29 
32 
:« 
38 
41 
44 
47 
68 


Feet. 
.5.00 
.5.  .50 
6.00 
6.. 50 
7.00 
7.  .50 
8.00 


Dis- 
charge. 

Sfc.-ft. 

92 

110 

149 

183 

26r> 

313 


FE.— The  above  table  is  appUcablc  only  for  open-channel  conditions.  It  is  hoiieil  on  diHchuige 
imnpnta  made  during  190^1906.  It  1m  fairly  wpH  defined  up  to  gagi*  hoight  4  fret:  above  that 
tbf  table  ia  not  well  defined. 

Monthly  diarharge  of  Des  I^rn  River  at  Fojrholm,  X.  Dak.,  for  1906. 

[Drainage  an>H  H15  .^ujuani  miU*H.] 


Month 


1  (25-31 » 


Th«  period. 


Diflchaige  In  second-feet.  Kun-off. 

_ .  .       _    _ _     Total  in  • 

!  iicn»-frot.     iSw.-ft.por   Depth  in 
sq.  inii«>.       inch(>!«. 


Maximum.    Minimum.      Me«n. 


•JH5 
.^'V5 

.38 

41 
2.4 


19 
7.0 
2.4 
2.4 
0.9 


118 
.50.6 
13.6  : 
19.8  I 
1.  I 


l.«i40 
3,  .5.50 

836 
1.180 

rtx 

7.270 


0. 192 
.097 
.022 
.(KC 
.0018 


.11 
.03 
.04 
.002 


1.— Values  an'  fated  as  follows:  March  and  July,  fair;  April  to  .Tunc,  gmid. 


UPPER  MISSlSvSlPPl  RTVBR  DRAINAGE.  • 


GKNKRAL.   FKATl'KEK. 


le  sources  of  Mississippi  River  proper  lie  hotwecMi  latitudes  47°  and 
north,  almost  exactly  in  the  center  of  the  continent  on  an  east- 
line;  its  mouth  is  in  latitude  20^  north. 

le  basin,  which  is  very  irn^^ular  in  outline,  can  l)(\st  be  described 
I  oblong  with  the  major  axis,  1 ,700  miles  in  length,  running  south- 
ward from  the  northwestern  part  of  Montana,  through  North 
3ta,  Nebraska,  Missouri,  and  Tennessee,  into  the  northwestern 
PT  of  Alabama.  On  each  sid(^  of  this  line  the  basin  si>reads  out 
300  to  500  miles,  while  on  the  east  there  is  a  lartje  protuberance 
the  general  outline  extending  to  the  Allegheny  Mountains.  The 
•m  outline  conforms  roughly  to  that  of  the  Atlantic  coast,  the 
1  distance  between  them  being  about  250  miles;  the  eastern  and 
em  outlines  are  determined  by  the  two  great  mountain  systems 
e  continent,  the  Appalachian  and  the  Cordilleran.  The  total  area 
led  is  1,240,000  scjuare  miles.  It  includes  wholly  or  in  part  thirty 
58,  besides  a  small  area  in  the  Dominion  of  Canada. 
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Topographically  the  country  included  within  the  Mississippi  basia 
presents  all  varieties  of  form — mountain,  prairie,  arid  plain,  and  al/u- 
vial  bottom  land  teeming  with  vegetation,  aU  are  represented. 

The  drainage  system  may  be  divided  into  four  grand  sections,  in  (he 
folloDvang  order  of  size :  (1 )  The  Missouri  basin,  (2)  the  basins  of  Arkan- 
sas and  Red  rivers,  (3)  the  Ohio  basin,  and  (4)  the  basin  of  the  upper    : 
Mississippi.     The  area  last  named,  which  is  considered  in  this  report,   « 
extends  from  the  source  of  the  river  to  the  mouth  of  the  Missouri;  H 
below  that  the  stream  is  called  the  lower  Mississippi. 

In  the  northern  part  of  Minnesota,  2,555  miles  from  the  Gulf  of  Mex-  ~i 
ico,  is  a  low  plain  consisting  of  sandy  ridges  of  glacial  origin,  kno^ii  as 
the  Hauteur  des  Terres.  It  is  a  region  of  innumerable  lakes,  from  one 
of  the  smallest  of  which.  Lake  Hernando  de  Soto,  springs  the  jrreat  . 
river.  Lake  Hernando  de  Soto  is  drained  by  a  small  stream  flo)*nno[ 
into  Itasca  I^ake,  which  was  for  many  years  considered  the  source  of 
the  river.  The  length  of  Itasca  I^ake  is  about  4  miles  and  its  breadth 
nowhere  exceeds  one-half  mile.  Its  outlet  is  from  10  to  12  feet  wide 
and  from  12  to  18  inches  deep. 

From  its  utmost  source  to  the  falls  of  Pokegama  the  river  flows 
through  a  drift-covered  region  in  a  valley,  which  is  in  some  places 
narrow,  in  others  broad  and  savanna-like,  with  many  rapids  in  the 
narrower  and  with  gentle  or  sluggish  currents  in  the  broader  portions. 
In  this  part  of  its  course  it  drains  a  rHunber  of  Jakes,  among  which 
Beniidji,  Cass,  Winnibigoshish,  and  Ijeech  lakes  are  the  most  impor- 
tant. The  total  fall  from  the  head  of  the  stream  to  the  mouth  of 
l>H»ch  Lak(»  River,  which  is  nearly  as  large  as  the  main  stream,  is 
about  420  feet.  The  first  rock  in  place  is  at  Pokegama  Falls,  aiid 
th(*nce  to  the  mouth  of  Crow  Wing  River,  which  enters  from  the  west, 
the  average  width  of  the  stream  is  300  feet;  the  valley  is  less windinc:, 
and  the  current  is  good,  with  many  rapids  of  small  extent.  The 
mouth  of  Crow  Wing  River  is  only  75  miles  in  a  straight  Hue  from 
Lake  Itasca,  but  the  distance  along  the  river  course  is  450  miles. 

Below  the  mouth  of  the  Crow  Wing  the  river  flows  in  a  ijeneral 
southerly  direction  for  about  475  miles.  Within  this  stretch  are  sev- 
era!  rapids,  the  chief  being  Little  Falls  and  Sauk  Rapids,  and  many 
tiinl)ered  ishmds.  The  banks  are  abrupt,  of  clay  or  sandy  loam,  ami 
l(»ad  to  ni(»adows  that  stand  60  feet  above  the  river.  At  the  falls  of 
St.  Anthony  the  river  pitclies  down  a  vertical  fall  and  rapid  amount- 
ing to  75  feet  in  half  a  mile,  and  in  so  doing  leaves  the  prairie  and 
clay  banks  for  a  cliannel  that  lies  between  rocky  bluffs  of  limestone 
and  sandstone,  which  continue  for  many  milesMown  the  river,  grad- 
ually increasing  to  a  height  of  500  feet  as  the  bed  sinks  below  the  gen- 
eral prairie*  level.  The  sides  of  the  bluffs  are  not  vertical,  bare  surfacf> 
of  rock,  but  are  composed  of  easily  eroded  stone  and  drift,  which  form 
wcll-woodcd  or  grassy  slopes. 
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sota  River,  formerly  called  St.  Peters  River,  enters  the  Mis- 
ibout  10  miles  below  St.  Anthony  Falls^  and  below  its  mouth 
dth  of  the  main  stream  averages  1,000  feet.  From  this  point 
louth  of  the  Missouri  the  general  characteristics  of  the  river 
same — a  broad  placid  stream  with  innumerable  islands,  the 
idth  of  the  valley  averaging  1  mile.  In  many  places,  espe- 
lere  tributaries  enter,  there  are  fertile  flats  between  the  river 
bluffs.  Fiftv-five  miles  below  the  mouth  of  the  Minnesota 
Pepin,  an  expansion  of  the  river  apparently  caust^d  by  the 
J  quantities  of  sand  brought  down  by  the  Chippi»wa. 
L>  places  exceptions  occur  to  the  otherwise^  placid  characttT  of 
r.  At  Rock  Island,  111.,  .384  miles  from  St.  Paul,  there  are 
y  which  the  river  falls  20.4  fe^t  in  12  miles,  and  at  Keokuk, 
)9  miles  from  St.  Paul,  is  the  foot  of  the  Ues  Moines  Rapids, 
I  a  distance  of  11  miles  the  river  falls  21.85  feet, 
trge  tributaries  below  the  Minnesota  are  the  St.  Croix,  ('hip- 
''isconsin.  Rock,  and  Illinois  from  the  east  and  the  Iowa  and 
nes  from  the  west. 

MISSISSIPPI  KIVKU  PKOPKH. 

MISSISSIPPI    RIVER    NEAR    SAIK    RAPIDS,  MINN. 

tation  was  established  April  23,  1903,  and  was  discontinued 
1,  1906,  owing  to  the  c<mst ruction  of  a  dam  2  miles  below. 
ited  about  li  miles  south  of  Watab  station,  on  the  Xortheni 
lailway,  about  5  miles  north  of  Sauk  Rapids  and  7  miles  north 
oud.  The  conditions  at  this  station  and  the  bench  marks  are 
d  in  Water-Supply  Paper  No.  171,  page  51,  where  are  given 
rences  to  publications  that  contain  data  for  previous  years. 

mfa»nrcmentii  of  Missixsip/n'  h'inr  nttir  Sauk  Rnp'ids.  Sfh\n..  ut  lUo.i- lUo.'). 

..y.,r..gn.p..,.r.  Width.      ;J-',;;'  ;   ^•;^^       ^^^ 

.    W.  R.  Uoa 


\\  .  K,  IIOUK.  .  . 

....    E.r.  Murphy.. 


Murphv  and  Stockinan. 
L.  R.  ^tockiimri 


E.  JohiiMoii  jr  . 

....I  E.  F.  rhamlUT. 

-.., do 

...J  R.  Richiirrls... 

...., do 

. ' do 

•  E.  F. rhandhT 


....!  R.  Richards , 

I do 

J. .J do 


Fttl. 

.Sq.ft. 

Fnf. 

St,:-/f. 

.V%0 

4.0V0 

l.i.  J-J 

7. '.»](> 

•il') 

:{.:r,() 

\\.K'^ 

rtAYM 

•ii:> 

;{.:t4() 

n.sf, 

■).04<) 

«i:n 

.>.  «wn 

I.kU) 

17.400 

:)I5 

2.  JIM) 

"  II..V. 

2.470 

:>s,) 

4.170 

1 4.  2«. 

12.  .too 

'            ATT 

:i.7w 

\,\..\\ 

s.crio 

ruu 

•_'.»iSO 

W.'Xs 

4.740 

r»72 

:{.4(X> 

\'l.-,i\ 

^  4.340 

'd\\ 

2.W10 

n.77  , 

'■4.S00 

ruH 

;{.S2() 

\'.\.  7.') 

•).3,t0 

"itiO 

i.hin 

'Ml. 29 

2.«i2(» 

.V<*i 

;^S9<) 

la.  w) 

S.52() 

rm 

3.  (Km 

12. 8S 

•i.SOO 

« Ice  1.7  feet  thick,  and  anchor  ioo.    (lago  height  to  bottom  of  ice.  10.20  hn^t. 

ft  Ix^  iam  tiOO  feet  Inflow. 

<•  Partial  log  jam  elOO  feet  Ijelow. 

d  Ice  1.5  feet  thick.    fJage  height  to  btutom  of  ice,  tt.9  feet. 


43 


SURFACE   WATER   SUPPLY,   1906. 


fhtU^  papt  height,  injtet.  </  Mististippi  River  near  Sauk  Rapids,  Minn.Jor  i906. 


P«r 

Jan. 

Feb. 

Mar. 

1 

\ 

20... . 
24.... 
.  25.... 
27.... 
31... 

1 

Day. 

Jan. 
12.95 

1 

Feb.  1  M» 

.1 

12.ft5 

13.25 

1 

J% 

....      12.9 

1135,     l: 

w 

14 

....    ii'«* 

13.35, 

17 

IS 

13.0 
13.0 

12.SS 

1 

Note.-  No  ie*  oau*  s^vni  bv  oharrrer  ice  conditioiis  not  known.    The  river,  however,  was  kn 
to  be  open  December  3&.  I9Q6. 

Rating  table  for  Minitgippi  Rirer  near  SauJt  Rapids,  Minn.,  for  19(tS-1906. 


hhSEt. 

Dis- 
chaiipe. 

Ftft. 

Di»- 
chaige. 

Sec.-ft, 

Gt«e 
hei^t. 

Feet. 

Dis- 
Sec.'ft. 

Ga«e 
height. 

Dis- 
charge. 

F(ft. 

Feet. 

Sec.-fl. 

HI  an 

X4B0 

12.10 

5.4S0 

13.40 

8,310 

15.40 

16,370   ' 

ia9o 

^610 

12.20 

S.640 

13.50 

8,500 

15.60 

17,440 

11.00 

3.740 

12.90 

5.830 

13.60 

8.880 

15.80 

18.560 

11.10 

3.880 

12.40 

6.020 

13.70 

9.180 

16.00 

19.700 

11.30 

4.030 

12.50 

6,220 

13.80 

9.490 

16.20 

20.8B0 

11.30 

4.1fO 

12.00 

6.420 

13.90 

9.810 

16.40 

22.120 

11.40 

4.300 

12.70 

6.630 

14.00 

10,150    1 

16.60 

23,300 

n..y» 

4.4M) 

1280 

6.840 

14.20 

10,870 

16.80 

24,700 

11. «> 

4,«00 

12.90 

7.060 

14.40 

11.060 

17.00 

26.060 

11.70 

•     4,760 

13.00 

7.290 

14.60    , 

12.510 

18.00 

33,200   ; 

11.W 

4.93D 

13.10 

7.530 

14.80    ■ 

13.400 

19.00 

40.990   ! 

11.90 

.S.0P0 

13.20 

7.780 

15.00    ; 

14.350 

20.00 

49.290 

12.00 

5.270 

13.30 

8.040 

15.20    > 

15.340 

1 

Note.  -  Hie  above  table  1$  applicable  onlv  for  open-channel  conditions.    It  is  based  on  disci) 
m<>a!turpment^  made  during  I9n»-1905.    It  is  well  defined  between  gage  heights  11.5  feet  and  16.0 ft 


Monthlki  fiiMrharqf  of  Misftissippi  Rirer  near  Saitk  Rapids,  Minn.,  for  190S-190oJ 

(Drainage  area,  12,400  square  miles.] 


Month. 


May  .3-31 
•luiie 


1W3.^ 


DiscfaAige  in  second-feet. 
Maximum 


Run-off. 


hily 

August 

Septemltor 

October 

Nnvembor  1-14:  &:-3f)c[ 
l>eoember 


21.200 
9.650 
8,450 
7,830 
18.300 
27.100 
9.840 


Minimum. 


10,200  ! 
4.300  i 
4.230  [ 

4,450 
4,520 
7.290  1 
5.360  ; 


Mean. 


13.600 
5,750 
6.090 
6,000 
10.300 
16,000 
6.720 
3.740 


8ec.-ft.periDep< 
sq.  mile.   ,  ioa 


1 


\9(H.d 


J*""«ry 2,340 

Febniar\- 9  mn 

April  ll-.W-'. .. 

.May 

June. . . . 
•Tulv 


19.100 

12.500 

13.200 

K.040 


10,300 
7.660 
5,540 
3.950 


2,620 

12,600 

10.400 

8.700 

5.910 


10 
.464 

.491 
.484 
.831 
1.29 
.542 
.302 


.189 
.167 
.211 
1.02 
.839 
.702 
.477 


iillVH^r^^^^^  ^K**^  logjams  IhMow  thi.s  station  may  have  affected  results  ovt»r  relatively  short  peri 
ice  TOndittomi*"'  ""        oh.^Tvcrs  notps  on  ic«  .sUtements  and  on  two  measorements  made  o 

ratJd^folinw!?  ulJ^i'V'^  ^"^^^  published  in  Water-Supply  Paper  No.  98.  Dischaige  v 
ml^.  ni^'iSnditi^SJ  r2i&?T?^  aV^''  '"  November,  exeeHenrmmalnder  of ST^, 
f  No  gage-hei^t  records  November  15  to  26. 


vstaw 
ye»r,spp» 


MAIN    MISSISSIPPI    RIVEB. 
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Jfon(%  ditekarge  of  Miuissippi  River  near  Sauk  Rapids,  Minn.,  for  Jim—("onVi\. 


glut*.. 
)tember< 
»ber... 
ramber. 
ember. 


uaiy.. 
luwy. 
Th.. . . 
il 

r 

e 


r 

nut 

tember. 
«her... 
vcmber. 
nnber. 


The  year. 


Month. 


1004. 


1906> 


Diacharge  In  aeconcMeet. 


Maximum. '  Minimam. 


5,000  I 

5,640  , 

10.300  I 

7,290  I 


3,680 
4,020 
5.270 
3,740 


4,680  I. 
11.300 
22.800  ; 
35,500  I 
51,000  , 
15.800  ' 
10.900 
7.6ro  I 
7,290  ' 


4.020 

4.380 

7.530 

10,900 

7.o<:o 

5,270 
5,270 


.'>1,000 


Mean. 


4,240 
4,570 
8.280 
5,400 
3,050 


2,620 

2.500 

3.180 

♦i.  570 

14.000 

21.000 

28,700 

12.900 

9.320 

6,700 

6.000 

7.190 


Run-otf. 

Sec. -ft.  per  Depth  in 
sq.  miles.      Incho.s. 


10,100 


0.342 
.309 
.668 
.435 
.246 


.211 
.202 
.256 
..)30 
1.13 
1.69 
2.31 
1.04 
.752 
.546 
.484 

.810 


I 


0.39 
.41 

.   4  4 

.49 

.28 


.24 

.21 

.30 

.59 

1.30 

1.89 

2.66 

1.20 

.84 

.62 

.54 

.67 


11.06 


Logjam  August  20  to  September  3;  dinchargn  values  corrected. 

Oage  heights  for  1005  bave  been  published  in  Water-iSupply  Paper  No.  171 

sd  as  f<dlows:  May  to  November,  excellent;  April,  fair;  romainaor  of  the  year,  approximate 

ditions  as  follows:  January  1  to  March  29,  December  1  to  31. 


Discharge  values  are 

Ice 


MISSISSIPPI   RIVER   AT    ANOKA,    MINN. 

This  station  was  established  May  8,  1905.  It  is  located  at  a  high- 
ly bridge  three-fourths  mile  southwest  of  Anoka.  The  station 
s  temporarily  discontinued  from  July  20,  1906,  to  August  10»  1906. 
le  bench  mark  is  a  chiseled  cross  on  the  face  of  the  stone  in  the  lower 
ttg  wall  of  the  left  abutment  of  the  bridge,  the  second  stone  of  the 
ttom  course.  The  mark  is  about  5  feet  from  the  lower  end  of  the 
ig  wall;  elevation,  11.19  feet  above  the  gage  datum.  The  condi- 
ns  at  this  station  are  described  in  Water-Supply  Paper  No.  171, 
^52. 

Discharge  measurements  of  Misamippi  Ricir  at  Anoka,  }fintt.,  in  JUo.'j-n. 


Date. 

Hydrographor. 

Width. 

A  rr»a  of 
section. 

^Jage 
hoiglit. 

Dis- 
rhargi*. 

1905. 
ember  16... 

nnber 3 

mber  27 

R.  Richards 

E.  F.  Chandler 

R.  Richards 

Fret. 

764 

7.'>*i 

7.'i.') 

.Sv.  ft. 
4.»iOO 
4.  WO 
:\.  700 

Fert. 

2.;w  , 

1.77 
2.86 

Srv.-ft. 
12; 200 
9.650 
07.910 

1006. 
I  12 

Horton  and  Hri'nnan 

1 
77r. 

r..74() 
•i.25() 

.">.  20 
4..'>0 

24.000 

JK 

M.  8.  Brcnnan 

,            781 

22.200 

36  measurement  made  at  8e<rtion  (MX)  fp<*t  l)elow  bridgii.    Lower  Rurfao'  of  ic<»  ut  gag<^  height.  1.90 
average  thickness  of  ice,  l.Ot)  foot. 

368S— IRR  207—07 4 
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SURFACE   WATER   SUPPLY,    1906. 


Daily  gage  height,  infect,  of  Mississippi  River  at  Anoka,  Minn.,  for  lU(Mi 


Day.             Jan. 

Feb. 


Mar.     Apr. 

1 

May. 

June. 

July. 

Auj?. 

"i.'s" 

1.5 
1.5 
1.55 

1.65 
1.8 

1.8 
1.8 
1.8 
1.8 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

2.0 
2.1 
2.5 
2.6 
2.8 
2.8 

Sept. 

Oct. 

3.5 

3.35 

3.35 

3.2 

3.0 

3.0 
2.8 
2.8 
2.6 
2.3 

2.3 
2.2 
2.2 
2.2 

1.8 

1.8 

1.8 

1.96 

2.0 

2.0 

2.05 

1.9 

1.8 

1.8 

1.8 

2.3 
2.5 
2.8 
3.0 

Nov. 





2.8 

2.75 

2.7 

2.7 
2.7 
2.6 
2.5 
2.4 

2.4 
2.35 
2.1 
1.9 

2..H 

3.h 
6.1 
6.9 

7.6 

K.S 

5.3 
3.3 
2.8 
2.8 
3.5 

Dec. 

■ 

1 

2 

3 

;    2.3 

2.4 

2.0        3.4 

5. 4 

5.5 

4.25 
4.25 
4.25 
4.25 
3.8 

3.8 
3.8 
3.8 
3.8 
4.0 

4.2 

4.25 

4.2 

4.2 

3.8 

3.4 

3.4 

3.25 

3.2 

3.4 

3.5 
3.55 

-  - 

"4.5" 

"i'/s" 

5.4 
6.0 
6.0 
6.0 

6.0 
5.8 
5.6 
6.0 
6.0 

6.45 

6.8 

7.0 

7.2 

7.35 

7.25 

7.2 

6.8 

6.5 

6.1 

5.6 

5.K 

4.9 

4.85 
4.85 

4.5 
4.5 
4.8 
4.8 
4.7 

4..% 
4.55 
4.8 
4.85 

4.85 

4.8 

4.85 

5.05 

5.0 

5.05 

4.9 

4.85 

5.0 

5.0 

4.8 

4.8 

4.25 

4.2 

4.0 

3.8 

3.55 

3.5 

3.0 

2.8 

2.55 



2.8 
2.8 
2.8 
2.8 
2.7 

2.65 

2.65 

2.6 

2.3 

2.0 

1.5 
1.5 
1.5 
1.5 
1.8 

1.8 

1.8 

1.8 

1.85 

1.85 

1.9 

2.0 

2.0 

2.35 

2.5 

2.8 

2.85 

3.0 

3.0 

3.0 

a 

9.4 
IA4 

4 

6 2.3 

6 

2.3 

10.0 
9,5 

4. 5 

9.5 

7 

9.3 

8 

6.0 

9.3 

9 

5. 5 

10 2.5 

11 

5.4 

2.4         5.5 
5. 3 



12 

13 2.1 

1 5.3 

...  . 

U 

1 5.4 

15 

'    5.8 

Ki 

16 

•i  07 

17 

' 5.97 

IB 

2.75  ;    5.85 
5. 8 

19 

2.3 

30 

' 5.6 

21 

1 
1 5.4 

22 2.2 

ii 

fi.2 

23 

' 5.1 

24 

2.3  1    2.7         4.8 

25 

4. 25 

26 

.      4. 25 

:::::::::::;:;  4:25 

28 

1 4.3 

29 

1 4.8 

5.4 

30 

4.25 

31 

Date. 


January  5.. 
January  13. 
January  22. 
January  27, 
March  fi... 
March  11... 
March  18... 
March  24 . . . 


Water 

Top  of 

Thirk- 
ne»  of 

surface. 

ice. 

ice  at 

2.3 

2.'» 

I. -J 

2.1 

2.3 

1.' 

2.2 

2.3 

;  1 

2.2 

2.3 

1  .■» 

2.0 

2.0 

iSi 

2.4 

2.'. 

l.h^ 

2.7,5 

2.\=J 

13 

2.7 

2.V, 

1..' 

Ice  conditions  caused  backwater  November  20  to  26;  also  during  tlie  first  part  of  I)eeeml>er.    Ri"'' 
frozen  entirely  across  December  l.'i. 

.MISCELLANEOUS    .MEASUREMENT    OF    MISSISSIPPI    KIVEK. 

The  following  miscellaneous  iiieasureinent  was  made  of  the  M*^ 
sissippi  River  from  the  Chica«:o  Great  Western  Railroad  hridge  at 
St.  Paul,  Minn. : 

October  31,  1905:  Width,  894  feet;  area,  7,(340  scjuan'  foet;  giig<'  height,  .•>.>*  f'*^^- 
discharge,  10,100  eecond-feet. 


XoTE.  -The  river  was  froxen  from  January  I  to  March  31;  page  helehts  are  to  water  surfaf*  in »     1 
hole  in  the  ice.  except  during  February,  when  the  river  at  the  gage  was  frozen  to  the  Iwttom,  and  pig* 
heights  are  to  top  of  ice.    Tne  following  comparative  ridings  were  taken: 

Comparative  ice  and  water  gage  heights  of  MisxisHppi  River  at  A  noka,  if  inn. 
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CROW  niVKK  DRAINAGE  BA8IN. 

DESCRIPTION   OF   BASIN. 

Crow  River  is  formed  by  the  junction  of  North  and  South  forks. 
Below  the  junction  the  river  is  only  IS  miles  in  length,  wliile  North 
and  South  forks  are  96  and  SO  miles  long,  respectiv(»ly.  With  the 
exception  of  the  Crow  Wing  this  river  is  the  largest  tributary  of  the 
lilississippi  above  the  Minnesota. 

The  basin  of  the  (-row.  lies  whollv  within  tlie  State  of  Minnesota. 
It  consists,  principally,  of  rolling  prairie,  interspersed  witli  groves  of 
hard-wood  timber,  and  is  largely  cultivated.  The  num(»rous  lakes 
within  its  limits,  some  of  which  are  4  or  5  scjuare  miles  in  area,  help 
to  make  the  flow  of  the  river  unifonn. 

The  stream  is  of  value  for  water  power,  especially  North  Fork  and 
the  main  stream  below  the  junction. 

CROW  RIVEK  NEAR  DAYTON,  MINN. 

This  statiim  was  established  April  l.S,  1006,  and  was  discontinued 
July  21,  1906.  It  is  located  at  the  highway  bridge  at  Berning's 
mill,  about  13J  miles  byroad  from  Anoka,  Minn.,  and  about  7  miles 
up  the  valley  from  Dayton,  at  the  mouth  of  the  rivcT. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  sta- 
tion. Berning's  mill  and  dam  are  about  200  feet  above  the  bridge. 
The  mill  uses  only  a  small  amount  of  the  total  flow.  Water  flows  over 
the  dam  at  all  times.  There  is  one  channel  at  all  stages.  Both  banks 
•ft  of  medium  height  and  are  but  rarely  or  n(»ver  overilowc^d.  The 
hed  of  the  stream  is  of  coarse  gravel  and  is  permanent.  The  current 
is  swift. 

Discharge  measunuuents  are  made  from  th<»  low(»r  side  of  the  single- 
span  highway  bridge.  The  initial  point  for  soundings  is  the  inner 
fcce  of  the  left  cylinder  j)ier. 

The  gage,  which  was  read  during  \\H)i\  by  Josepli  Bcrning,  is  a 
Vertical  stafT  attached  to  a  pile  n<»ar  the*  left  end  of  the  bridge  on  the 
upstream  side.  The  bench  mark  is  a  point  b(»tw(»en  two  chisel  drafts 
on  top  of  the  casing  of  the  upstream  pi(»r  at  th(»  left  (»nd  of  th(»  bridge. 
An  arrow  chiseled  on  the  upstream  side  of  the  pier  points  toward  the 
Ulark;  elevation,  15.66  feet  above  the  gage*  datum. 

The  high  water  of  1890,  the  highest  for  lifty  velars,  corresponded 
^  ^  gage  height  of  15.5  fe<»t. 

Discharge  mrasnrementH  of  ('row  H'mr  mar  Dayton,  Mum.,  in  iuu.'>-*i. 
Date.  I  Hy..ro,ra,.lu.r.  Wi...!,.      ^-,',;'      ^.         ""'"^ 


charge. 


Fttt.  Sii.ft.  Fret.  Stc.-ft. 

E.  F.  Chanai<>r nvi  :Ar.^  w.iw             :u{) 

Horton  anil  Hreiinun His  <•»):  «.:,:»          2. 010 

M.  S.  Brennan 'l\:^  'l^\%\  Vi.<¥\           ^,<^A 
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Daily  gage  height^  in  feet  y  of  (Vow  Hirer  near  Dayton,  Minn.  ^  for  1W)6. 


Day. 
1 

Apr. 

1 

May. 

5.4 
5.6 
5.8 
5.9 
5.8 
5.7 
5.5 
5.4 
5.3 
5.2 
5.1 
&0 
5.4 
5.6 
5.8 
5.9 

June. 

1 
13.8 
13.3 

12.  8   ; 

12.9 
12.5  ' 
12.6 
12.8 
12.7 
12.5 
12.3 
11.9 
11.4 
10.9 
10.6 
10.1 
9.8 

July. 

ao 

8.0 
7.9 
7.9 
7.9  ; 

7.8 : 

7.6 
7.4 
7.3 
7.1 

a  9 ; 

6.7 
6.5 

a4 
a  3 
a  3 

Day. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1  26 

127 

28 

29 

30 

31 

Apr. 



7.5 
7.2 
7.0 

a8 
a  6 
a  3 
a  I 

5.9 
5.7 
5.5 
5.4 
5.3 
5.3 
5u3 

May. 

ao 
ai 
ai 
ao 
a9 

9.7 
10.7 
11.6 
11.9 
12.1 
12.9 

l.^3 

13.6 
13.8 
13.9 

Juue. 

0.4 
9.0 
87 
87 
8.S 
8.9 
8.9 
8.7 
S.6 
85 
8.3 
8.3 
83 
81 

July. 

2 

3 

4 

5  . 

1 
1 

ai 

m    m 
ik  i 

6 

7 

8 

9 

' 

10 

11 

12 

13 

14 

"*  6.5 
7.1 
7.7 
7.7 

15 

16 

Rating  table  for  Crov  River  near  Dayton,  Minn.,  for  JW)H. 


Clage 
height. 

Dis- 

Oaee 
height. 

Feet. 

Dis- 

(}ase 
hoif^t. 

Dis- 

Gage 

Dis- 

charge. 
8ec.-ft. 

charge. 

charge. 

height. 
Feet. 

chaiige. 

Feet. 

Sec.-ff. 
1,855 

Feet. 

8ec.-ft. 

See. 'ft. 

r).(N) 

1.080 

6.30 

7.60 

2,845    ; 

9.80 

.S,  110 

.'i.  10 

1,130 

6.40 

1.925 

7.70 

2,930 

10.00 

.'V.3.50 

.').20 

1,185 

6.50 

1,995 

7.80 

3,020 

10.20 

.'>,600 

ry.X) 

1,240    1 

6.60 

2.065 

7.90 

3,110 

10.40 

.'i.SSS 

r,.40 

1.295 

6.70 

2,135 

8.00 

3,200 

10.60 

6. 1 15 

ri.so 

1,350 

a  80 

2.210 

8.20 

3,300 

10.80 

6,380 

5.60 

1,410 

6.90 

2,285 

8.40 

3,585 

11.00    1 

6.650 

5.70 

1.470 

7.00 

2.360 

8.60 

3,785 

12.00 

8.050 

5.80 

!..'•>;«) 

7.10 

2.435-   1 

8.80 

tjf  jlWJ 

13.00 

9,5.'i0 

.'i.  90 

1 .  .'ia'i 

7.20 

2..'>l.'i 

9.00 

4,200 

14.00    ■ 

11.140 

6.(K) 

1,660 

7.:J0 

•2.5W> 

9.20 

4.420 

6.10 

i.72r> 

7.40 

2.67.'> 

9.40 

4.64.5 

6.20 

1.790 

7.,'yo 

2,760 

1 

9.60 

4.87.'> 

Note.  — Thr  m l»ovo  table !.»«  based  on  three  discharge me^tsureinenta  made  during  190lV-H.  lis  «\nir»cT 
is  wholly  dependent  on  the  a^Turwy  of  the  three  racasureinents  which  define  it:  an  error  in  anyow 
would  involve  a  corresponding  error  in  the  rating  at  the  stage  of  the  measurement  in  qrw'stion.  The 
general  form  of  the  curve,  however,  appears  to  bo  verj'  good. 

Minithhj  (lifichanff  of  Croir  JHrrr  mar  J>ayl(tn,  Minn.,  for  lUoH. 

[  Drainage  area,  2,.'>40  sqiian^  miles.] 


Month. 


.Vpril  i;i  ;W. 

May 

.hirie 

Julv  1  21.. 


Discharge  in  second-feet. 


Maximum.    Minimum.  '    Mean. 


Run-ofl. 

Sec.-ft.per   Depth m 
.•s<l.  mile.      iiH'hrs 


2.930 
11,000 
10.800 

3.200 


1.240 
1.080 
3.300 
1.470 


1,960 
3.790 
6,170 
2.360 


0.772 
1.49 
2.43 
.92) 


\.r: 
-':i 


Note.— Values  for  190rt  ai^'  probably  excellent.     See  rating  table  footnote. 


1MTM  UIVKU  DKAIXAGK  BA8IX. 


l)RSCRII>'ri<)\    OF    BASIN. 


Rum  River,  so  named  on  account  of  tlie  color  of  its  water,  sta^^^ 
from  the  southwestern  part  of  Mille  Lacs,  in  east-central  Minnesot*^* 
t\()\yi^  southward,  and  enters  th(»  east  side*  of  the  Mississippi  at  AiioK** 


BUM   RIVEB   DRAINAGE   BASIN. 
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below  the  mouth  of  Crow  River.  Its  basin  is  about  80  miles 
.  averages  not  over  19  miles  in  width.  The  large  body  of 
its  head  serves  an  important  part  in  maintaining  the  flow 
>w  water.  The  stream  flows  between  banks  of  day  or  mud, 
re  it  Crosses  the  ridge  of  granite  which  produces  Sauk  Rapids 
ississippi  there  is  a  slight  fall  over  rock  in  place, 
liver  has  been  largely  used  for  lumbering,  and  its  small  tribu- 
ve  many  dams,  built  for  holding  and  flushing  logs  into  the 
er.  The  data  collected  in  this  basin  are  valuable  for  water- 
irposes. 

RUM    RIVER    NEAR   ANOKA,    MINN. 

tation  was  established  May  8,  1905,  and  was  discontinued 
1906.  It  is  located  at  the  highway  bridge  GJ  miles  due 
Anoka,  the  distance  by  road  being  7i  miles.  The  condi- 
this  station  and  the  bench  marks  are  described  in  Water- 
*aper  No.  171,  page  54. 

ischarge.  mexuurements  of  Rum.  River  near  Anoka,  Minn.,  in  1U05-(1. 


Ilydrographer. 


R.  Richards... 
E.  F.  Chandler. 
R.  Richards... 


Ilorton  and  Brennan. 
M.  S.  Brennan 


Width. 


Ffft. 
148 
149 
li'i 


200 
101 


Area  of 

BPOtiOIl. 


Ga^e 
height. 


Sq.  ft. 
877 
039 
488 


1.050 
1.290 


I 


Fret. 

12.«.'> 

13. 1ft 

1.1.26 

17.  H6 

14. 18  , 

Dis- 
charge. 

Sfc.-ft. 
967 
1,190 

rt7ft.') 


4.480 
1.810 


irement:  gage  height  to  under  side  of  Ice  12.28  feet:  ice  about  1  foot  thick.    The  di.tcharge 
per  cent  of  the  open-channel  rating  for  gage  height  13.2«i  fret. 

lily  gage  height,  in  feet,  of  Ruvi  River  near  Anoka,  Minn.,  for  lUOH. 


Day. 


Jhii.    I    Feb. 


V.\.2h 


Mar.       -\pr.       May.      .Iinie.      .Inly 


l.i.  1 


\X 


lA 


\:\.'2h 


13.2.'i 


13. 


W 


13.  lit 


I 


13.  i^ 


:::::;;:::;:::::::::. :::;::;:::::i:::^:. :::::;::::::::;:: 

i  13. 1   . ■ 

i 

1 

1 

ii.tf  i  13.4 

••••••••••••••••••••••••••••■•••* 

1 

U^.  2 
l.-i.  3 

ir..  4 
i.'i.r. 

I. -1.0 


17. .') 

17.4 

17.35 

17.45 

17.4 

17.1 
16.8 
16.2 
16.6 
16.1 


13.8 
13.  (\ 


13. 
13. 
13. 


4 

H 


l(i.2 
Hi.  45 
1(1.3 
15.05 
15. 0 


13.7 
13.65 
13.  (i 
13. 45 
13.4 

13.fi 
13.8 
13.8 
13.8 
14.0 


IH.  25 
1(1.85 
hi.  25 
15.5 
14.6 

13.85 
13.7 
13.8 
13.76 
IS.  8 


13.0 
14.0 
13.0 
13.  H 
13.  (V5 


1ft.  (• 

13.  M 

15.(1 

13. 5 

17..^! 

13.7 

Ui.  7 

13.0 

18.0 

13.85 

l(i.  15 

13.0 

18.  4-) 

13. 75 

l(i.05 

12.9 

IM..Vi 

13. 7 

18.08 

12.8 

18.2 

13.  4.-I 

20. 45 

12.75 

17.0 

13.  4 

21.3 

12. 75 

17.5 

13.7 

21.15 

12.7 

17.  (i  , 

14.0 

20. 15 

12.7 

17.0 

13.0 

10.0 

12. 65 

12.6 
12.05 
12.  G 
12.6 
12.45 

12.4 
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SURFACE   WATER   SUPPLY,    1906. 


Daily  gage  height,  in  feet,  of  Rum  River  near  Anoka,  Minn.,  for  1906 — Continue»l. 


Day. 

Jan. 

Feb.    ' 

i                            ' 

Mar. 

Vpr. 

Kay. 

June.    July. 

26 

14.5 

14.4 

14.15 

13.95 

13.9 

14.2 

15.0 

15.45 

15.4 

15.6 

16.0 

13.ft*)  

27 

13.35 

14.3    

28 

1 

14..5    

29 

1 

14.35  

30 

13.85  

31 

15.1 

Note.— The  river  was  (roxen  January  1  to  Ma^!h  31;  gage  heights  were  to  the  wat«'r  "lurltf^ini 
hole  in  the  iiv.    The  following  comparative  readings  were  taken: 

Comparatite  water  and  ice  gage  height*  on  Rum  River  near  Anoka,  Minn. 


Datp. 


January  6. . . 
January  13.. 
January  20. . 
January  27 . . 
February  3.. 
February  10. 
February  17. 
February  24. 

March  3 

March  10. . . 
March  17.... 
March  24.... 


Water 

Top  of 

ThIckMM 

surface. 

it*. 

or  iff. 

13.1 

13.  l.> 

l-l 

13.25 

13.3.) 

1.3 

13.1 

13.2 

1  4 

13.35 

13.4 

13.25 

13.3 

].1 

13.15 

13.2 

13.25 

13.3 

13. 45 

13.5 

1.5 

13.85 

13.9 

1.0 

13. 1:) 

13.8 

13.65 

13.7 

13.4 

13.:. 

1.6 

Rating  table  for  Ru 

m  River 

near  Anoka,  Minn 

.,for  19f 

Gaire 
height. 

}fu       . 

Gage 
height. 

Dis- 
charge. 

'     Gage 
height. 

■      Dis- 
charge. 

'     Gage 
height. 

Dis-      ' 
charge.  j| 

Dis- 
charge. 

Feel. 

Sec.-/t. 

Feet. 

Sec.'ft. 

Feet. 

Sec.-ft. 

Feet. 

Set.-ft. 

11.00 

470 

12.30 

830 

13.fl0 

1.4S0 

15.80 

3.(W) 

11.10 

490 

12.40 

870 

13  70 

1,510 

16.00 

3,150 

11.20 

510 

12.50 

910 

13.80 

1.570    i 

16.20 

3.300 

11.30 

535 

12.t» 

950 

ia90 

1.630 

ia40 

3.40) 

11.40 

5fi0 

12.70 

990 

14.00 

1,690 

16.(4) 

3.620 

ll-W 

585 

12.80 

1.030 

14 '20 

1.830 

lahO 

3.780 

11.00 

GIO 

12.90 

1.070 

14.40 

1.970 

17.00 

3.940 

11.70 

(i40 

13.00 

1.120 

14  60 

2.110 

18.00 

47S0 

1      11.80 

(.70 

laio 

1.170 

14  80 

2. '250 

19.00 

5.eoo 

11.90 

700 

13.20 

1.220 

15.00 

2.400 

'20.00 

6.450 

12.00 

730 

13.30 

.       1.270 

15.20 

2.5S0 

21.00 

7.300 

12. 10 

7rjO 

13.40 

1.330 

15.40 

•2.700  ; 

'22.  (10 

8.  l.-iO 

12.  20 

795 

13.50 

1.390 

l.'i.fiO 

2,850 

Note.— The  above  tabl«»  is  appli  able  only  for  open-channel  conditions.  It  is  baaed  on  8  diaduiff 
measurements  made  during  190.->-(i.  It  is  well  defined  lietwcen  gage  heights  11.7  feet  and  ^^^, 
The  table  has  ]K»«>n  «'xt<Muled  In'vond  these  limits.  Inking  baaed  on  one  measurement  at  gag**  Ix^^ 
17.(56  feet. 


MonthUj  fUschargf  of  Rum  River  near  Anoka,  Minn.,  for  l^itti. 

[Drainagi^  arcii,  1.430  square  miles.] 


January. 
February 
March . . . 

April 

May 

June 

July  1-21. 


.Month. 


Discharge  l!i  8«H'ond-feet. 


Maximum.    Minimum.      Mean. 


Rnn-off. 


5,210 
3. 150 
7,550 
1.090 


1.630 

1,330 

1.510 

870 


672 
612 
786 
3.550 
1,720 
3.430 
1,150 


Sec. 

-ft  per 

sq. 

mile. 

0.470 

.428 

.550 

2.48 

1.20 

2.40 

.804 

Deplhia 
incb^!^ 


ap4 

.a 

2.77 

l.» 

.0 


SoTK.-  Valur.s  are  rated  as  toWowa-.  .\uT\\xaT>j  \o  U.»xc'Yv,  «vv^^'«-Vn^»>'^%  k.'vt?^  \<i  \>\\^ .  exwft'n*- 
Flow  uttder  ice  cover  estimated. 


UPPER    MISSISSIPPI    RIVER   DRAINAGE. 
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MINNESOTA   RIVER   DRAINAGE   BASIN. 


DESCRIPTION    OF   BASIN. 

Minnesota  River  rises  in  Bigstone  Lake,  which  forms  part  of  the 
>oiindary  between  South  Dakota  and  Minnesota,  flows  southeast- 
ward to  the  city  of  Mankato,  in  the  northern  part  of  Blue  Earth 
Wty,  where  it  makes  an  abrupt  turn  to  the  north,  and  continues  in 
northerly  and  northeasterly  direction  until  it  enters  the  Mississippi 
t  a  point  midway  between  Minneapolis  and  St.  Paul.  The  course 
f  this  river  is  generally  marked  by  wide  bottom  lands.  It  has  a 
uggish  current,  affording  few  opportunities  for  the  development  of 
ater  power. 

MINNESOTA    RIVER   NEAR   MANKATO,  MINN. 

This  station  was  established  May  20,  1903,  and  was  discontinued 
ily  21,  1906.  It  is  located  at  Sibley  Park,  1  mile  below  the  high- 
ay  and  railroad  bridges  across  Blue  Earth  River  and  1 J  miles  above 
le  city  bridge  in  Mankato.  Blue  Earth  River  joins  the  Minnesota 
>out  500  feet  above  the  station.  The  conditions  at  this  station  and 
le  bench  marks  are  described  in  Water-Supply  Paper  No.  171, 
ige  56,  where  are  given  also  references  to  publications  that  contain 
ita  for  previous  years. 

Discharge  measurements  of  Minnesota  River  near  Mankato,  Minn.,  in  19(J5-6. 


Dat«. 

Ilydrographer. 

Width. 

Arwi  of 
section.  ! 

Oage 
height. 

Dis- 
charge. 

1905. 
>vember  1 . . . . 
^mber  29 . . . 

E.  F.  Chandler 

R.  RichardH 

Feet. 

298 

297 

Sq.ft. 
815  1 

811    ; 

Feet. 
3.  70 

Sec.'ft. 
1.240 
a  1.070 

190C. 

)rilll 

iy24 

Horton  and  Brennan 

M.  8.  Brennan 

310 

;«)8  ' 

1 

1,890 
1.730 

7.59 
5.81 

(-..020 
4,300 

'Ice  measurement;  gage  height  to  under  sldo  of  ice,  3  feet;  ice  thlckne.ss,  about  0.8  foot.    The  dis- 
wge  was  about  65  per  cent  of  the  discharge  ah  given  by  the  open-channel  mting  for  gage  height  3.70 

Daily  ^age  height,  infect,  of  Minnesota  Riicr  near  Mankato,  Minn.,  for  1906. 


Day. 

1 
Jan. 

1 

'      3.5 

Feb. 

.3.2 
3.3 
3.3 
.3.0 
3.2 

3.  I 
3. 1     1 
.3.05 
.3.0    '■ 
3.0 

2.95  , 
2.9    ' 
2.9    , 
2.9    , 
2. 9 

Mar. 

Apr.    1 

7.  r» 

7.«    ' 
7.4 

7.1     ■ 
7.0 
ti.8 
7.1     ' 

7.4    1 

8.0    1 
7.45  ' 

7.8    , 

8.85 

8.9 

May.   1 

June. 

■ 

July. 

* 

4.« 
4.8 
4.95 
4.85 

4.8 

4.9 
4.8 
4.9  • 
5.4 
5.4 

.•).2 
4.9 
4.7 
4.5 
4.4 

6.3    , 
6.45  ' 
6.65 

6.6    1 
6.55 

1 

(i.  45 
(i.  3    ; 
6.25 
6.15  1 
6.0 

6.85  ' 
5.75 
5.65  1 
5.56 
5.4 

8.2 
8.3 
8.3 
8.3 
8.5 

8.7 

8.8 

8.95 

9.1 

9.2 

9.2 

9.15 

9.06 

8.96 

8.9 

7.66 

1      3.5 

7.4 

3.5 

7.46 

3. 5 

7.4 

3. 5 

7.3 

3.5 

7.2 

;i.  45 

7.1 

;       3.  45 

7.0 

3.45 

6.85 

3.45 

6.76 

1 

.3.4 

6.6 

3. 4 

6.4 

1      3.4 

6.46 

■      .3.4 

6.0 

1       .3.35 

5.85 
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8URFACE    WATER   SUPPLY,    1906. 


Daily  gage  height,  in  feet,  of  Minnesota  Rwr  near  Mankato,  Minn., /or  l9f»^^—i.'<>m'd. 

Day.  Jan.       Feb.   .  Mar.       Apr.      May.      Juce.     J  air. 


Ill 

17 ' 

18 

19 

20 

21 

22 ' 

23 

24 1 

2fi 

'Jt\ 

27 

29 1 

:«) 

:m = 


NoTK.     Iff  coiulliioiiH  Jtiiiiiiir>'  1  to  .Vpril  2. 


a.  4 

2.9 

4.15 

9.2 

3l3 

s.» 

afi 

3.4 

2L9 

3.95 

9.3 

5l3 

11.7 

ki 

3  4 

2.9 

3.6 

9.25 

5.5 

8.55 

a3 

3. :« 

2.9 

3.6 

9.1 

5.55 

&(J5 

5.:i 

:iMi 

3.1 

3.6 

&85 

5l55 

8.6 

JkO 

3.35 

3.2 

3.3 

K6 

&35 

a45 

4s 

3.35 

3.4 

3.3 

8.3 

5l75 

&4     .. 

3.3 

4.0 

3.4 

7.9 

5l55 

&4    .. 

3. 25 

4.45 

3.1 

7.5 

5l7 

8L3    ... 



3.2 

4.4 

3.1 

7.3 

&75 

8.2    .. 

•  -  ■  •  » ■ 

3.05 

4.4 

3.25 

7.05  '■ 

5.8    1 

&1     .. 

1 

3.0 

4.5 

4.3 

6l8 

6il5l 

8.1     .. 

•>---- 

3.0 

4.  A 

4.25 
4.65 

6.65  ■ 
6.45 

&5ft 
7.0    ; 

8wl     .. 

3.05 

&1    <.. 

3.2 

5.1 
5.45 

6u3 

r 

7.6 
8.0 

i 

&1    ... 

1 

3.2 

Hating  tahh  /<tr  MiniUHntn  Ritrr  juar  MankaUt,  Minn.,  fur  1905  and  1906. 


«>igTit. 

,        DiH- 

Oago 

Dis- 

Gago 

Dis- 

.    Qskm 
1  heignt. 

Di..                   ! 

i'hiirgc.  1 
Sev.-ft. 

'    bright. 
Frrt. 

cburge.  ' 
Sec.'ft. 

1  height. 
Feet. 

charge. 
Sec.-fl. 

chugs. 

ret't. 

Feet. 

Sec.-ft. 
7,010 

1 

4.M) 

3,090 

5.  HO 

1      4,270    , 

aso 

5.610 

1        7.80 

4.90 

3,200 

5.90 

4.400    , 

a90 

5,7fiO 

7.90 

7.160 

5.U0 

3,310 

(i.00 

1      4,530 

7.00 

6.800 

8.00 

7,300 

5.  U) 

3.4;« 

6.10 

!      4.660 

7.10 

6.030 

a20 

7,600 

5.20 

a.STjO 

6.20 

4,790 

7.20 

6,170 

1        R.40 

7.900 

5.30 

3.«70 

a  30 

1      4.920 

7.30 

6.310 

'        8.00 

8.200 

5.40 

3. 7W) 

6.40 

5,(»50 

7.40 

6.450 

8.80 

8.500 

:..  .-iO 

:i.uio 

a  w) 

,      .I.UW    1 

1        7,50 

6,590 

9.00 

«.«» 

:..  JO 

4.  (»;{/» 

(i.  (il) 

'     :^,x^ 

7.(iO 

6.730 

9.20 

9.100 

:..  70 

4.  ir.0 

1 

Jl.  70 

5. 470    ■ 

7.70 

1 

6,»70 

N(»TK.    Tho  iil>o\««  tahlr  is  appIioaMt'  only  for  (ip<*n-c'haniu'l  coiuiltlonH.    It  i.s  based  upon  ♦•  rli*"haiK«" 
inoiiHiin'UH'niM  iiuul«'  iliirluK  IWK'i  uiul  UKX».  '  It  is  woll  ci(>fliicd  between  gage  beightn  2.S  feet  ands.uf(*t 
On  tui'imnt  of  clmnp's  at  K^Ki'iK  MK-tlon,  nicasiin'inents  of  pn'vioiis  years  were  not  appUcribln.   Ftr 
low  MtaK"'**  this  tabl«»  pvr<  ov»t  "Jo  per  cent  increase  over  the  1903  tai>le. 

Mnnthly  tlinvhargv  of  Miunrnota  River  near  Mankato,  Minn, /or  J9f)€. 

[Drainage  an>a.  13.400  Hqiian>  iniieH.] 


I 


Discharge  in  second-feet. 


Run-off. 


Monih. 


Maximum.  Minimum.  I    Mean,    i  ^"JJiJJ^' "  ^JJj,' 


.Vpril.    . 
Ma> 
.hnir  .  . 


N«»TK.      Vnllh'^  fi.r  I'.MM,  un-  rVt  i-llrlll 


l),2.'i<)  1 

4.9'JO 

l.MH) 

3.«i70 

9. 101)  1 

7,450 

(i.i'rfiO  ■ 

3.090 

6.980 

4,  aw 

8.160 
5,120 


0.521 

a> 

.347 

.« 

.609 

.* 

.382 

.,« 

C'llllM'KWA   UIVKH   DUAIXACJE  HASIX. 

DKSCKirriON    OF    B.VSIN. 

Chipi)owa  Riv(M-  ri.s(»s  in  the  southoastorn  part  of  Ashland  County, 
Wis.,  Hows  .^outliwostwanl,  and  unites  with  the  Missiissippi  noar 
Wabash,  Minn.  Its  principal  tributary  is  Flambeau  River,  which 
enters  from  the  east,  in  Gates  County . 
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CHTPFEWA    Rn^ER   DRAINAGE   BASIN.  51 

le  Chippewa  is  one  of  the  most  important  power  streams  in  Wis- 
In.  There  are  some  33  feet  of  fall  at  Chippewa  Falls.  Between 
alls  and  the  mouth  of  the  Flambeau,  43  miles,  there  is  a  fall  of 
'eet,  116  feet  of  this  being  concentrated  in  five  falls  and  rapids, 
large  flow  of  the  Chippewa  and  the  use  of  storage  reservoirs  to 
tain  the  summer  flow  gives  the  stream  unusual  value  as  a  source 
>wer. 

le  of  the  best  powers  on  Chippewa  River,  and  one  most  cheaply 
loped,  is  found  at  Brunett  Falls  (PI.  Ill,  A),  in  sec.  18,  T.  81  N., 
W.  It  belongs  to  Cornell  University,  which  also  owns  the  adja- 
land  as  well  as  the  water  rights.  The  best  location  for  the  dam 
d  be  about  650  feet  above  the  foot  of  the.  rapids,  wliere  a  35-foot 
would  create  a  large  reservoir,  backing  the  water  up  to  the  rapids 
olcombe,  5J  miles  above.  The  river  at  the  dam  site  is  narrow 
>r  80  feet),  while  the  banks  are  high  granite  lodges;  the  plans  are 
to  contemplate  a  dam  200  feet  long.  A  steel  wagon  bridge  has 
itlv  been  built  across  the  river  immediatelv  below. 

•  tt. 

('HIPPEWA    RIVER    AT    CHIPPEWA    FALLS,  WIS. 

le  United  States  Weather  Bureau  has  maintained  a  station  at 
point  since  1900.  June  1,  1906,  the  Geological  Survey  began 
ng  discharge  measurements  at  the  highway  bridge,  2,500  feet 
V  the  dam  at  Chippewa  Falls. 

le  channel  is  straight  for  500  feet  above  the  station  and  for  a  con- 
able  distance  below.  The  left  bank  is  low  and  liable  to  overflow ; 
ight  bank  is  formed  by  a  railroad  embankment,  which  is  under 
r  in  high  floods.  The  bed  of  the  stream  is  gravel  and  sand  and 
3bably  permanent.     The  current  is  swift. 

scharge  measurements  are  made  from  the  lower  side  of  the  steel 
^ay  bridge.  The  initial  point  for  soundings  is  the  inner  face  of 
ight  abutment  at  the  downstream  side. 

le  gage  Ls  an  iron  staff  attached  to  th(»  downstream  face  of  tlie 
pier  from  the  right  bank.  Tlie  gage  readings  for  1906  were  fur- 
'd  by  N.  O.  Swift,  the  United  States  WeatluT  Bureau  observer 
lippewa  Falls. 

le  river  stage  during  the  *\sawing  season"  fluctuates  very  rapidly 
nes,  due  to  the  storage  of  water  at  Holcombe  by  the  lumber  ccmi- 
.  This  reservoir  is  opened  two  or  three*  times  a  week  to  flood 
to  the  sawmill. 

measurement  was  made  at  this  station  on  »hine  I,  HH)6,  by  M.  S. 
nan,  giving  the  following  results: 

Ith,  721  feet;  area,  4.700  square  feet;  gage  height,  6.70  feet:  dlBcliarge,  18.000  siec- 
»et. 
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SURFACE   WATER   SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Chippewa  Hirer  at  Chippewa  Falls,  Wis.,  for  J9(>6. 


Day.                 Mar. 

Aor. 
5.0 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov.   1 

t^ 

1 

4.0 

8.2 

4 

I        2.0 

1.7 

2.3 

1..') 

3.9 

3. 

2 

4.3 

4.0 

2.3 

1.8 

1.5 

1.4 

1.8 

.3.6 

•> 

3 

5.5 

4.2 

5.0 

2.4 

1.0 

1.5 

3.0 

:<.4 

•J.i 

4 

6.3 

4.4 

4.0 

2.3 

1.4 

4.6 

1.8 

3.2 

0  t 

5 

8.0 

5.0 

3.1 

2.0 

1.3 

1.8 

1.5 

3.1 

2.0 

r» 

7.9 
7.8 
8.0 
9.0 
9.8 

9.9 

9.5 

9.6 

10.0 

5.1 
5.4 
4.5 
2.6 
2.3 

2.0 
1.8 
2.3 
2.9 

3.6 
3.1 
5.1 
6.0 
5.6 

5.1 
5.0 
4.0 
3.9 

2.4 
2.3 
1.0 
1.5 
2.0 

2.3 
1.5 
1.6 
1.5 

1.5 
3.0 
1.9 
2.3 
2.4 

1.5 
1.3 
1.9 
1.2 

1.5 
1.8 
1.5 
1.4 
2.4 

1.5 
1.6 
1.7 
1.8 

1.3 
1.2 
1.0 
1.2 
1.2 

3.3 
1.3 
1.3 
1.4 

.3.0 
.3.0 
3.0 
3.8 
3.8 

.3.6 
3.4 
3.3 
3.2 

1.9 

t,.... .................  

/.« 

8 

1.8 

9 

1.8 

10 

1.& 

11 

l.S 

12 

1.9 

13 

2.0 

14 

2.0 

15 

11.5 
11.4 

5.8 
5.0 

3.5 
3.3 

2.0 
2.4 

1.7 
1.4 

3.0 
3.2 

1.5 
1.7 

2.7 
2.6 

2.0 

16 

2.0 

17 

10.5 

2.3 

2.3 

2.7 

1.3 

6.5 

1.8 

2.5 

2.0 

18 

9.3 

4.3 

3.5 

1.8 

1.4 

3.6 

1.8 

2.8 

2.0 

19 

8.8 

4.4 

1.8 

2.0 

1.3 

2.6 

1.5 

3.3 

2.0 

20 

7.4 

2.9 

1.5 

1.9 

1.2 

2.8 

1.5 

3.0 

2.0 

21 

8.0 

3.0 

1.9 

1.7 

1.5 

2.5 

1.7 

2.8 

2.0 

22 

7.8 

1.8 

2.0 

1.1 

1.8 

2.8 

2.0  i 

2.7 

2.0 

23 

7.4 

4.0 

2.4 

1.3 

4.0 

3.0 

2.3 

2.5 

2.0 

24 

7.0 

5.7 

1.0 

1.0 

1.8 

6.8 

2.4 

2.2 

2.0 

25 

7.3 

2.4 

1.5 

1.8 

.4.5 

3.8 

3.0 

2.0 

2.0 

26 

6.3 

3.8 

2.5 

1.5 

2.8 

3.5 

.-1.1 

o  o 

2.0 

27 

5.6 

5.5 

2.7 

1.6 

4.2 

2.5 

.'i.O 

2.:> 

2.0 

28 

5.0 

6.6 

2.8 

1.5 

1.8 

2.3 

.5.0 

3.0 

2.0 

29 

4.4 

6.8 

3.3 

1.2 

2.7 

2.5 

4.9 

3.3 

2.0 

30 

4.2 

5.9  1 

1.0 

1.0 

1.5 

2.4 

4.5 

3.4 

2.0 

31 3.6 

5.7  i 

1.5 

1.3 

3.8 

2.0 

Note.  -Therp  wrro  ico  conditlon.s  January  1  to  March  31;  also  Dpcember  13  to  31. 

CHIPPEWA    RIVER    NEAR    EAU    CLAIRE,  WIS. 

This  station  was  established  November  13,  1902.  It  is  located  - 
miles  below  Eau  Claire,  at  a  suburb  known  as  Shawtown.  The  river 
stage  during  the  '^ sawing  season"  fluctuates  very  rapidly  at  times, 
owing  to  the  lumber  company  at  Chippewa  Falls  storing  water  about 
30  miles  above  the  falls  in  a  reservoir  which  is  opened  two  or  thre«' 
times  a  week  to  flood  logs  to  the  sawmill.  The  conditions  at  tte 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
Xo.  171,  page  59,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

J>is(haryi'  vieasuretnents  of  Chippewa  Rinr  mar  Eau  Claire,  Wis.,  in  1906. 


Dat»'. 


Hydrographcr. 


January  2^ M.  S.  Brennan. 

.Vpril25 do 

.June  2 do 


Width. 


Ffet. 


Area  of 
section. 


Sq.  ft. 
2.770 
4.870 
a.tiSO 


Gatre         Dis- 
charp". 


ht'icht 


Ffft.     I  Se< -n 

4.S2  <  "'l'^^ 

9.  4.'>  17.  W 

«i  52 1  :.<w 


a  Ice  measuroniont:  rivor  partly  open.    Gage  height  to  bottom  of  ice,  3.92  feet;  Ice  I  to  1.2  fe«»t  thiol:. 
Discharge  was  about  75  per  cent  "of  the  opt»n-chann»*i  rating  for  gage  height,  4.82  feet. 
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kxihf  gage  height,  in  feel,  of  Chippewa  River  near  Eau  Claire^  Wis.,  for  1906. 


)•• 

Jan.      Feb. 

Mar. 
5.73 

Apr. 

8.38 

9.57 

10.90 

12.27 

13.48 

12.46 
12.25 
12.35 
12.90 
1.156 

May. 

7.66 
7.58 
7.79  1 
8.30 
8.76 

•   a52 
9.00 
9.00 

a  78 

7.16 
7.44 

a86 
a  60 

10.06 
10.26 

8.77 
7.39 
7.95 
8.26 
a  60 

7.66 

a  08 

a  82 

10.  tti 

a  75 

8.16 
9.82 
10.94 
11.06 
9.82 
9.46 

June. 

laao 
a22 

9.00 
7.13 

a  20 

7.18 

aso 

9.65 
9.82 
9.24 

&00 
8.92 
7.68 
7.50 
a  84 

a  74 
a  42 

7.ro 

5.22 
4.90 

5.02 
5.60 
8.51 
5.26 
5.04 

an 
a  41 
a  86 
a87 

5.64 

July. 

5.88 

8.44 
a  64 

a  12 

5.76 
7.52 
4.. '5 
5.20 
5.22 

a  18 
5.32 
4.98 
5.13 
5.25 

5.58 
a  29 
5.28 
5.60 
5.72 

5.78 
4.30 
4.32 
5.04 
a  09 

5.32 
4.77 
4.88 
3.66 
4.72 
4.52 

Aug. 

5.72 
5.06 
4.  .0 
4.34 
3.52 

1 
4.29 
7.92 
5i51 
5.27 
7.87 

5.52 

3.68 
a62 
5.05 
4.62 

4.51 
4.52 
a  81 
5.06  ' 
4.03 

4.66 
4.77 
8.73 
5.28 
10.20 

5.32 
8.33 
5.54 
9.33 
6.60 

5.rx) 

Sept. 

8.95 
4.76 
5.23 
9.55 
5.82 

4.83 
5.36 
4.98 
4.48 
a  25 

5.35 
4.79 
4.82 
5.04 
a  12 

aso 

7.78 
a  84 

a  50 
a  33 

5.66 
a  25 

a  45 

7.68 

a  70 
a  34 

5.95 
5.62 
a22 
5.38 

Oct. 

Nov. 

7.29 
7.04 
7.19 
a99 
6.74 

a  57 
a  55 
a  7() 
a  78 

7.20 

a  80 
a92 
a  65 
a54 

5.95 

a55 
a  20 
a  40 
a  76 
a  54 

a  68 

5.76 

a  10 

5.96 
5.22 

a  15 
a  57 

7.18 
7.43 
7.34 

iXr. 

. .      4. 02       4. 91 

5.32 
5.28 

aco 

5.40 
5.18 

4.85 
4.26 
4.24 
4.52 
4.36 

a  40 
5.34 
5.04 
3.55 
4.82 

4.90 
4.64 
5.12 
4.45 
5.39 

4.84 
5.50 
5.88 
7.02 
a28 

8.51 
9.10 
H.54 
8.32 
7.84 
7.60 

(.91 

a36 



5.81 

a  02 

4  9f 

5.45 

a  04 

5. 5<; 



5.  '25 

5.15 

r..08 

5.0) 

5.07 

4.86 

1                                           1 

' ' 

13.50 
12.99 
12.95 
13.73 
1486 

14.71 
13.55 
12.62 
12.08 
11.60 

11.36 
11.20 
10.41 
10.02 
9.62 

9.28 
8.76 
8.45 

ao7 

7.36 

5.28 

.., 5.19 

5.21 

5.34 

■ 

5.56 

4.25    

5.46 

5. 00 

4.96 

&76 

5.  12 

5.65 

. .' 



5.42 

5.24 

4.95 

5.48 

4. 21    

5. 06 

.■■...• 

5.04 

5. 09 

■■■'■** 

5.14 

4.76 

5. 13    

6.41 

..      4.82    

5.23 

5.42 

4.88 
5.32 
5.42 
5.28 
5.50 
7.47 

4.56 
4.58 

4.80 

4.81 

4.65    

4.82 
4.38 

4.82 

—River  frozen  January  1  to  March  30.  From  January  1  to  about  February  20  and  March  25  to 
was  an  open  channel  west  of  the  rago  which  varied  in  width  during  this  period  from  50  to  180 
le  river  was  open  about  160  fe«t  below  the  gage  January'  1  to  Febniary  15  and  about  60  feet 
te  gage  thrcniniout  the  ioe  period.  Fluctuations  of  daily  gage  heights  during  the  open  period 
almost  wholly  to  "flooding  for  logs"  by  luml)ennen.    Tne  following  comparative  readings 


cen: 


Comparative  water  and  ice  gage  readings  of  Chippewa  River  near  Kau  Claire,  WiM. 


Ti&U' 


20 

24 

29 

yi 

ys- 

y« 

y  12 

y  15 • 

y  19 

y  22 

y  28 

5 4. 95  5. 05 

) 4. 95  a.  05 


Water 

Top  of 
of  Ice. 

Thickness 

surface. 

of  ice. 

4.2 

4.8 

1.0 
1. 1 

4.65 

4.95 

1.1 

4.9 

5.0 

1.1 

4.95 

ft,  15 

1.2 

5.05 

5.25 

1.4 

5.2 

.5.4 

1.6 

5.0 

5.05 

1.7 

.'i.  25 

5.35 

1.9 

5.1 

5.2 

1.6 

5.25 

5.45 

1.3 

5.75 

5.8 

.9 

6.45 

5.5 

1.0 

,'i.  15 

5.25 

.8 
1.5 

.9 


SUBFACE  WATEB  SUPPLY,  1908. 
Rating  table  for  Chippewa  BiverTitar  EauClairt,  Wit., /or  1906, 


». 

£S. 

DIe- 

»- 

£S 

Di»- 

Feet. 

'TA 

Fta. 

'\'^ 

« 

'Pi, 

1M- 

^'do 

(1.20 

B,3n 

IS,  TO 

ix.  7.W 

Monthly  ditcharge  of  Chxpptii-a  Rirrr  near  Baa  Clairf,  Wit.,  for  tfUMl. 


Uonth. 

RuQ-oO. 

U„i™™.M,n, 

o™. 

««„. 

nilTc      l«b» 

1           «  im  1 

.40 

?1'1ffi 

»13 

DwpnitMT. 

ft.OWl 

,,uu 

--H 

KI.AMBEAl'    RIVEK    NEAR    I-AllVSMITH,  WIS. 

This  station  was  cslablislied  February  1 3,  1903.  It  is  located  three--' 
fourths  mile  south  of  the  MinneapoUs,  St.  Paul  and  Sault  Ste.  Marie^ 
Railway  station,  three-fourths  mile  south  of  Ladysmith,  and  one-half 
mile  l)elow  the  dam  of  the  Menashti  Pulp  Company.  The  conditioni= 
at  this  station  and  tlie  beneh  marks  are  described  in  Wat^r-Siipph" 
Paper  No.  171,  page  62,  where  are  given  also  references  to  puhiice- 
tinns  that  contain  data  for  previous  years. 

No  ptiwers  have  been  developed  on  Flambeau  River  for  70  niile,« 
above  Ladysmith,  hut  a  fall  of  At>'A  feet  in  this  distance  insures  many 
opportunities  for  development.  At  two  localities — Little  Falls 
and  Big  Falls^the  power  possibilities  are  of  special  importance. 
The  first  is  in  the  XW.  {  see.  21.  T.  35  N.,  R.  5  W.,  and  is  owned  b\ 
A,  J.  McGilvary  and  B.  D.  Viles,  of  Chippewa  Falls.  A  15-foot  dam 
at  the  head  of  the  first  rapids  would  give  a  liead  of  about  25  feet  al 
the  foot  of  the  rapids  a  short  distance  below.     Big  Falls,  owned  by 
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le  John  Heim  Company,  of  Tony,  Wis.,  is  6  iniles  above  Little 
alls,  in  sec.  36,  T.  36  N.,  R.  5  W.  There  is  a  descent  of  25  feet 
ere  in  a  short  distance,  concentrated  in  three  pitches,  a  view  of  one 
F  which  is  shown  in  PI.  Ill,  B. 

IHgcharge  measurements  of  Fiavibeaii  River  near  Lcuiy»mith,  Wu.,  in  1906. 


DHt-P. 


Ilydrographor. 


bniMry  26. 
piiUH.... 


M.  8.  Breiman 

Horton  and  Breniuin. 


Width. 


Feet. 
344 
.TSO 


.Vreaof        (tuge  Dis- 

set'tion.      height.   |  charge. 


Sq.  ft.    I 
501 
2.<W) 


Feet. 
16.13 
20. 74 


Sec.-ft. 
a  632 
10.800 


•Entirely  frozen  over.  Oage  hei^t  to  l>ottom  of  ice,  15.33  foot;  thicknoas  of  ico  varie<i  froir  0.8  to  2 
•«t;  water  surface  0.3  to  0.6  foot  bel©w  iw  surface.  The  discharge  was  alM)ut  40  per  cent  of  the  open- 
tiannel  mting  at  gage  height  16.13  foot. 

Iknly  gage  height,  in/ret,  of  Flambeau  River  near  iMfiyttniith.  Win.,  for  IU06. 


Day. 

1... 

1 
Jan. 

16.72 
16.90 
16.86 
17.35 
16.65 

17.10 

Feb. 

Mar. 

Apr. 

16.92 
16.92 
17.00 
17.85 

iai5 

18.20 
18.06 
17. 45 
18.15 
18.38 

18.30 

May. 

1 

17.82 
IS.a'i 
17.65 
18.30 
18.60 

18.55 
18.20 
17.78 
17.52 
17.40 

17.18 
17.10 
17.10 
17.02 
17.25 

17.00 
17.50 
16.68 
16.68 
16.85 

16. 65 
16.90 
16.95 
'  17.  .32 
17.32 

17.50 
17.80 
17.70 
17.38 
17.80 
17. 50 

Jtme. 
17.35 

.July. ' 
IK  MO 

Aug. 

1.5.  20 
15.  75 
1(>.20 
\h.  2.=* 

15.  70 

17. 15 
17.30 
16. 95 
16.30 
16.20 

l6. 35 
16.20 
16. 15 
16.00 
16.00 

15.80 
15.90 
15.70 
15.3.5 
15.60 

16. 45 
16.75 
16.80 
17.00 
lrf.65 

17.  a5 

16.  .55 
16.  45 
16.  .35 
16.20 
16.50 

Sept. 

16. 15 
16. 25 
16.12 
16.10 
16.  a5 

16.10 
16.35 
15.60 
15.66 
15.70 

15.60 
16.65 
16. 65 
17. 12 
17. 15 

17.08 
17.10 
17.12 
17.10 
16.78 

16. 2« 
17.02 
17.08 
16. 15 
16.65 

16.  .58 
16.25 
16.40 
16.20 
16.  .55 

Oct. 

16. 15 
15. 70 
1.5.80 
15.40 
16.00 

15.20 
15.80 
14.90 
15. 75 

16.  &5 

1.5.  ?2 
15.  70 
15.  70 
15.  (i.5 
1.5.  f  0 

15.75 
1.5. 65 

17.  a5 
018.50 

19. 75 

19.»y5 
19.70 
19.5 
19. 75 
20.20 

24.40 
20.  .50 
20.45 
20.20 
20.50 
20.40 

Nov.     Dec. 
20. 25     19. 65 

2.. 

17.30     16.92 
17. 15     17. 10 
16.90     16.80 
16.82      16.82 

17.15     16.20 
17. 78     16. 36 
18.26     16.10 
17.90     16.36 
18.20     16.38 

17.72  ■  16.40 
17. 45     16. 52 
17. 40     16. 60 
16.86  '  16.35 
16.80  1  16.20 

16.65     16.40 
16.65  '  16.30 

20. 25     19. 00 

3... 

20.30 

4.  . 

16.80 

17.10 

20  50 

5...   

20.10 

«•. 

>  •  •  >          • 

20. 55      .     . . 

7.       ■■     

20.06  , 

19  .56  1 

8..    

»... 

19.40    

19  90 

)...    

17.10 

16  60 

1 
19  85  ' 

19.  as 

19.66 
20.  .W 
20.72 

20.65 
20.48 
20.35 
20.40 
20.40 

20.40 
20.10 
19.  75 
10  i.'i 

17.05  1 

1 

16.45    

»   . 

16.70 

16. 35    

•  ^ 

16.50    

16. 70    ...... 

.    . 

1 

17.10 

16. 75 

..    , 

1 

16.30 
16.10 
16.10 

16.32 

16.20 
16.10 
15.95 

16.60 

16.  70  1 

•    *    , 

17.00   

17.00  1 

•    - 

16.60  1 

16.30 

16.30  ' 

16.60  1  15.88 
16. 50     1.5.  75 
16.75  ,  l.-).68 
16.  .58  1  16.00 

16.60  1   15.  .55 
16. 62      15. 70 
16.  nO      15.65 
16. 82      1.5.  75 
17.40      15.55 
15.00 

16.55  1 

18  05 

19.30 

17.4 

16.60      10.00 

19.  a5 

18.70 
18.45 
18.  a5 
18.05 
17.90 

19.30  * 

19.45  ' 

16.70 

\ 

19.45    

19.50    

19.56    

■ 

1 

•  October  18  a  dam  below  the  station  was  closed,  raising  the  water  at  the  section. 


Mote. — River  frosen  January  6  to  April  4,  auproximatelv; 
e  AveragB  ioe  thickness  was  about  1  foot,  while  during  Febr 


also  I>ecember  3  to  31.    During  January 
ruary  and  March  it  was  1.6  feet. 
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Rating  table  for  Flambeau  River  mar  Ladysniiih,  Wis.,  from  January  7,  1906^  to  0* 

11,  1906. 


Gage 
height. 

Dl!»- 

(iage 
heii^t. 

Fert. 

Dis- 

Gage 
height. 

Ffft. 

Dis- 

'    Gage 

j      Dis- 

chiirge. 

charge. 

charge. 
Scr.-ft. 

height. 
Frrf. 

charge. 

Fret. 

Srr.-ft. 

Sec.-ft. 

Srt.-fl. 

14.90 

535 

ltt.30 

1.735 

17.  SO 

.1.700 

19.  40 

7.710 

l&OO 

(iOO 

16.30 

1,855 

17.60 

3.890 

19.  (0 

S.170 

I&IO 

(>70 

lti.40 

1.980 

17.70 

4.090         : 

19.80 

H.630 

1&20 

745 

1(150 

2.110 

17.80 

4.300     ! 

1       20.00 

t>.090 

15.30 

K25 

l(v(iO 

2,245 

17.90 

4.510 

20.20 

9.  .550 

15u40 

910 

ia70 

2.385 

IKOO 

4,720 

20.40 

10.030 

1&50 

1.000 

1&80 

2.530 

18.20 

5. 140 

20.60 

10.  .MO 

15.  eo 

1.090 

1&90 

2,680 

ia40 

5,560 

20.80 

11.000 

1.170 

1,185 

17.00 

2.835 

18.60 

5.980    ; 

21.00 

11.500 

15.80 

1.285 

17.10 

2,995 

1&80 

6,400    1 

22.00 

14.100 

15  90 

1.390 

17.20 

.3,160 

19.00 

6.820    i 

2:^.00 

16.800 

IfiOO 

1.500 

17.30 

3.330 

19.20 

7.260 

24.00 

19.600 

laio 

1.615 

17.40 

3,510 

■ 

NoTK.— The  above  table  is  applicable  only  (or  open-channpl  eunditiuns.  It  is  tiawil  on  di^chArf^ 
nieaHiirpinents  made  during  1903-1906.  It  is  well  defined  between  gage  heights  1,'>.5  feet  and  21  feet. 
Owing  to  the  closure  of  a  dam  below  the  section  the  table  is  not  applicable  after  October  17. 1906. 

Monthly  dinrhartjc  of  Flcmxbfau  River  near  Ladymnith,  Wis.,  for  1900. 

[Drainage  area,  2,120  square  milej*.] 


M<mth. 


Discharge  in  second-feet. 


Rim-olT. 


Maximum.'  Minimum.  !    Mean. 

I 


Sec.-ft.ner   Pepthin 
!    sq.  mile,  .i  inchM. 


.\pril  (.">-;«))... 

May 

.June 

.July 

.\ugiist 

September 

October  (1-17) 


0.800 

3,r,00 

7.  .310 

3.4.') 

3.34 

.>.980 

2,320 

3,680 

1.74 

2.01 

'>.240 

1,620 

2.900 

1.37 

1.53 

3,000 

600 

1,770 

.8a5 

.96 

3.330  . 

745 

1,860 

.877 

1.01 

3,080 

1.000 

2,730 

1.29 

1.44 

1.340 

910 

1.170 

.  ."vi2 

.35 

Note. — Values  for  1906  are  probably  excellent.  During  the  frozen  period  the  dischar^  probably 
seldom  exceeded  1.500  second-feet  and  'may  ha\'e  declined  to  a  minimum  of  500  or  less.  See  K'e  measure- 
ment. 

FI.AMBEAU    KIVER    SURVEY. 

In  order  to  point  out  th<»  power  possibilities  alon^  the  Flainboaii 
River  a  survey  was  made  durinfij  HK)6  from  Flambeau  to  a  point 
near  the  western  border  of  Lac  Du  Flambeau  Indian  Reservation:  the 
section  from  the  mouth  to  Flambeau  had  been  surveved  bv  the 
(reological  Survey  in  1902.  From  the  data  collected  sheets  have  been 
prepared  showinj]:  a  profile  of  the  water  surface,  a  plan  of  the  river, 
contour  alon*^  the  bank,  and  prominent  natural  or  artificial  features. 
Th(^  results  of  this  surv^ey  have  been  publi.shed  on  separate  sheets  and 
may  be  had  on  application  to  the  Director  of  the  Geological  Survey. 


«L.ACK  RIVER  DRAIXAGK  BASIX. 

DESCRIPTION    OF    U.VSIX. 

Black  River  rises  hi  the  southeastern  part  of  Taylor  County,  Wis., 

at  an  elevation  between  1,800  and  1.400  feet  above  tide,  flows  in  a 

general  southwesterly  d*irect\oiv  lot  )^  d\s>l«L\\ce  of  128  miles,  and  joins 
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Mississippi  about  10  miles  above  the  town  of  La  Crosse.  Its 
in,  wedged  in  between  that  of  the  Wisconsin  on  the  east  and  the 
ppewa  on  the  west,  is  long  and  narrow,  being  at  one  point 
pcely  more  than  3  miles  wide.  The  total  area  drained  is  2,272 
are  miles. 

'he  surface  of  the  basin  is  gently  rolling  or  level,  and  the  country 
ut  the  lower  part  of  the  river  is  well  settled  and  under  cultiva- 
i.  The  southern  portion  of  the  pine  region  crosses  the  basin 
ween  60  and  80  miles  from  the  mouth  of  the  river,  and  all  of  the 
>er  half  of  the  area  is  forested.  There  are  a  few  lakes  at  the  upper 
ers,  but  the  basin  is  not  well  supplied  with  natural  reservoirs. 
'he  river  has  a  total  fall  of  about  750  feet  between  source  and 
nth,  or  over  4.5  feet  a  mile.  At  Black  River  Falls  there  are 
y  heavy  rapids  for  a  short  distance,  over  hard  granite  rock.  The 
lutaries,  which  are  characterized  by  many  rapids  and  moderate 
s,  are  all  small  streams  of  little  importance,  though  they  furnish 
ver  for  a  few  small  mills. 

BLACK    RIVER    SURVEY. 

9 

[n  order  to  point  out  the  power  possibilities  along  Black  River  a 
vey  was  made  during  1906  from  Black  River  Falls  to  Wisconsin 
ntral  Railway  crossing.  From  the  data  collected  on  this  survey 
Jets  have  been  prepared  showing  a  profile  of  the  water  surface,  a 
m  of  the  river,  contour  along  the  bank,  and  prominent  natural  or 
ificial  features.  The  results  of  this  survey  have  been  published 
separate  sheets  and  may  be  had  upon  application  to  the  Director 
the  Geological  Survey. 

BLACK    RIVER    AT    NEILLSVILLK,  WIS. 

Phis  station  was  established  April  7,  1905.  It  is  located  at  the 
^er  highway  bridge  at  Xeillsville,  Wis.,  about  40  rods  below  the 
icago,  St.  Paul,  Minneapolis  and  Omaha  Railway  bridge.  The 
iditions  at  this  station  and  the  bench  marks  are  described  in 
iter-Supply  Paper  No.  171,  page  65. 

Discharge  measurements  of  Black  Hirer  at  NeillsnlU\  IVw..  in  190*). 


Date. 

HydrographiT. 

Width. 

Feet. 
147 

IGT) 

Area  of 
section. 

Sq.ft.    1 
198 

484  1 
43(i 

height. 

Feet. 
4.30 
4.  7r> 

4.  44> 

Dis- 
charge. 

larv  25 

M.  8.  BnMinjiii 

Sfc.'/t. 
a  152 

124 

3 

do 

do 

819 
752 

Intirely  froien  over;  gage  height  given  to  water  surface;  ice  1.3  feet  thick.    The  discharge  was 
•r  cent  of  the  open-channel  rating  for  gage  height  4.30  feet. 


i 
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Daily  gage  height,  in/ret.  of  Blatk  Ritfr  al  .\eilUrilU,  Wit.,  for  1906. 

>)-.  Jan.      Ttti.     liar.      Apr.     lUf.  ,  June,  ,  July.  '  Aug.     Sept.  -  Oct.     Ncn 


4.1 :    10 1  iLs' 


*.« 


3.7        3.2 


*     ai  I 

3  I      3.0 
I        3.0  1 


Ruling  table/or  Blari  ftwr  at  ffeilUviUe.  Wit.,  /or  1906. 


b» 

bSas. 

clu'l^. 

htl^. 

». 

,£{., 

»-'■« 

Fal. 

"'SIS- 

f,,,. 

Ti*  . 

r,rt 

",%-s- 

l.,V) 

■■*" 

S.flO 

1.120 

I.OD 

I.M 
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Monthly  discharge  of  Black  River  at  NeilUville,  Wis. ,  for  1906. 


I  Disoharg**  in  socond-foot. 

Month. 


June 

Jnij 

Ap^uat 

9eptfmbeT 

October 

Kovniiber 

December  a-19) 


Maximum. 

Minimum. 

Mean. 

K.700 

579 

3,860 

5,180 

473 

1,450 

2,570 

126 

730 

(05 

20 

184 

7,50 

26 

188 

930 

105 

274 

1,250 

44 

298 

2,400 

•205 

733 

l,4('iO 

424 

874 

NoTF-— Values  for  1906  are  good,  excppt  July  and  August,  which  iin*  fair.  During  the  frozen  period 
the  dijichaiiBe  probably  seldom  exoeedcfl  500  socond-foot  and  attainod  n  minimum  of  at  least  150,  and 
probably  n.uch  loss. 

WISCONSIN  IIIVKR  DRAINAGK  BA8IN. 

DESCRIPTION    OF    BASIN. 

Wisconsin  River,  the  largest  stream  in  th<»  State  of  Wisconsin,  rises 
in  Lac  Vieux  Desert,  a  sheet  of  water  about  10  square  miles  in  area 
vhich  lies  directly  on  the  line  separating  the  upper  peninsula  of 
^chigan  from  Wisconsin,  and  enters  the  Mississippi  just  below 
Prairie  du  Chien.  The  river  flows  southward  for  300  miles  to  the 
city  of  Portage;  it  then  turns  sharply  and  flows  west  and  southwest 
for  the  remainder  of  the  distance  to  its  mouth.  Its  drainage  basin, 
12,280  square  miles  in  extent,  has  an  average  width  of  about  50  miles 
^d  is  225  miles  long.  From  source  to  mouth  the  distance  by  water 
s  approximately  400  miles.  The  stream  lies  for  the  most  part  in 
lie  eastern  half  of  the  basin,  and  below  the  bend  at  Portage  it  flows 
^thin  about  10  miles  of  its  southern  edge. 

The  country  drained  is  rolling,  and  in  places  decided  ridges  break 
tie  surface.  In  the  headwater  region  are  many  lakes  and  tamarack 
'Vramps,  and  all  the  way  down  to  Portage  there  is  more  or  less  swamp 
^nd  between  the  ridges.  The  wooded  (pine)  country  extends  from 
•lie  Michigan  boundary  line  down  to  within  40  miles,  l)y  river,  of  the 
-ity  of  Portage.  Below  that  point  the  })ine  disappears,  and  a  semi- 
^rairie  region  gradually  takes  the  place  of  the  woods.  In  the  south- 
>m  part  of  the  basin  the  Baraboo  ranges  of  quartzite  pass  east  and 
•vest  from  400  to  700  feet  above  the  surrounding  country,  and  the 
fluffs  along  the  lower  river,  especially  on  th(^  south  side,  form  promi- 
nent ramparts  to  the  valley.  Back  from  these  the  land  is  level  or 
undulating. 

Owing  to  the  form  of  the  basin  and  the  position  of  the  river  in  it 
there  are  no  very  large  tributaries.  The  wooded  character  of  all  the 
upper  portion  of  the  drainage  area  aids  in  maintaining  the  flow  of  the 
stream  during  the  dry  and  cold  seasons  and  makes  the  Wisconsin 
one  of  the  most  uniform  in  flow  of  all  the  large  tributaries  of  the 
Mississippi. 
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The  elevation  of  the  headwaters  is  1,532  feet  abovelhe  sea,  and  that 
of  the  mouth  about  600  feet.  Hence  in  a  course  estimated  to  be  407 
miles  the  river  falls  032  feet,  or  about  2.29  feet  per  mile.  The  most 
rapid  part  is  in  the  upper  portion  of  the  stream,  and  here  are  the 
available  water  powers.  At  the  rapids  the  ri\  er  flows  over  a  rocky 
bed,  but  at  intermediate  places  the  bed  Is  lai^ely  made  up  of  sand, 
gravel,  and  bowlders. 

In  the  53  miles  between  the  foot  of  the  upper  dam  at  Merrill  and 
the  foot  of  the  Rhinelander  dam  the  river  has  a  natural  descent  of 
277  feel,  an  average  of  5.2  feel  jx^r  mile.  In  this  stretch,  besidM sev- 
eral other  line  powers,  are  included  Grandfather  Rapids,  the  laigest 
water  power  on  the  river,  developed  or  undeveloped.  These  rapids 
be^in  in  the  NE.  }  sec.  30,  T.  33  X.,  R.  6  E.,  and  extend  to  theSW. 
i  sec.  31,  a  distance  of  1 1  miles,  and  are  the  most  noted  rapids  on  the 
river.  A  view  of  them  is  shown  in  PL  IV,  A.  The  descent  in  this 
distance  is  s(».\  feet.  The  liigh  bank  and  the  bed  of  the  river  are  in 
hard  rock.  F'or  nearly  thirty  years  the  Wisconsin  River  Logging 
Association  has  maintained  three  logging  dams  on  these  rapids.  It 
is  proV)able  that  the  cheapest  method  of  developing  this  power  wouU 
be  to  construct  three  dams  of  30  feet  head  each,  and  that  the  power 
could  be  best  employed  by  pajxT  mills.  Tlic  site  is  about  niidway 
in  the  2()-mile  stretch  from  Merrill  to  Tomahawk. 

About  1.5  miles  above  (irandfather  Kapids  are  some  small  ra}>i(i> 
where  an  S. 0-foot  dam  would  hack  the  water  to  the  foot  of  Grand- 
mother Kapids. 

WISCONSIN    RIVER    SURVEY. 

In  order  to  jxiint  out  the  pt)\ver  possibihties  along  the  Wisconsin 

Kiver,  a  survev  was  made  durintr  1906  between  Sauk  Cit  v  and  Dekorra 

*  "^  » 

and  between  Lewistoii  Station  and  Jersev  Citv.  From  the  data  n>l- 
lected  sheets  have  been  prepared,  showing  a  profile  of  the  water  sur- 
face, a  plan  of  the  river,  contour  along  the  bank,  and  prominent 
natural  or  artilirinl  features.  The  results  of  this  siir\'ev  have  been 
published  on  separate  slieets  and  may  be  had  up<m  application  to  the 
Director  of  \ho  (reologieal  Survev. 

EAT    CLAIRE    RIVER    Sl'RVEY. 

In  order  to  point  tml  the  power  i^ossibilities  along  the  Eiu  Clai«=*** 
Hiver,  a  survey  was  made  during  1000  from  the  mouth  to  Johnson.- 
From  the  data  collcM'ted  sheets  have  been  prei)ared,  showing  a  profile 
of  the  water  surfare,  a  i)lMn  t)f  the*  river,  contour  along  the  bank,  and 
prominent  natural  or  artificial  features.  The  results  of  this  sunoy 
have  ))een  puhlished  <m  >eparat(»  slu^ets  and  may  be  had  upon  appli- 
cation to  the  Director  of  the  (Jeolnirical  Survev. 

WlSrONSIN     RIVER    NEAR    RHINELANDER,  WIS. 

This  station  was  established  DeceFuber  I,  1005.      It  is  locate<l  ahoiil 
8  inihs  s()]jrhwesl  of   K\m\o\a\uVv>\\  \V\s.,  at  the  liigh way  bridge  a Innii 
0  foot  below  F()r\)es  and  ^Vvxsou  s  v\w.w\  >\yvC^  v«^^\  '^v^Vvcs^, 
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T^  channel  is  straight  for  400  feet  above  and  below  the  bridge. 
Vie  banks  are  of  medium  height,  but  do  not  overflow.  The  bed  of 
le  river  is  rocky  and  is  permanent;  the  current  is  swift. 

XHschai^  measurements  are  made  from  the  lower  aide  of  the  two- 
pa.n  highway  bridge;  the  initial  point  for  soundings  is  the  right  end 
t  the  downstream  railing  of  the  bridge. 

A  standard  chain  gage,  which  was  read  during  1906  by  E.  H.  Miller 
net  Charles  Hagen,  is  attached  to  the  upstream  side  of  the  bridge, 
jength  of  chain,  18.97  feet.  The  bench  mark  is  the  head  of  the  right 
>olt  on  the  upstream  side  of  the  top  of  the  right  upstream  cylinder 
tier.  It  is  marked  with  white  paint  and  llie  letters ''B.M.";  eleva- 
ion,  13.96  feet  above  the  gage  datum.  The  reference  point  is  the 
:enter  of  pulley  of  gage;  elevation,  \7.V2  feet  above  the  gage  datum. 
Diarhargr  iiieiuvreiiienli  '•/  Wim-o 


.    Ilortonanrl  Br^nnHn. 


Jtaily  gai/f  hright,  in/ret,  of  Wisi 


r  near  Hhineluviif 

in  I9U6. 

'"k  "s 

frrl._ 
3,00 

Hhinrlamln.  Ifn 

./or  ,U 

«-e. 

Day. 

Dkd. 

j^. 

F.b. 

Mar.    Apr. 

Uay 

June 

July 
4:0 

2,0 
2  5 

In 

2^8 
2.H 

3,3 

£u 

3,0 

2,[l 
.1,0 

.\ug. 

Sept. 

Oct. 

Nov- 

Dsc, 

i;::::::::;::::::::: 

2.1 

ik 

il 

a.  2 

3.3 
3,0 

if 

It 

3.0 

II 

2.1 

IF 

.1 
i,o 

2.S 

l,t( 

2.7 
2.« 

2,6    '  3,0 
2,96     3,0 
tW     l.fti 

2.>l      3.0 

UM 

J 11      'is 
3.0    '4.3 

a.r  1  3,s 

2.b    1  il 
2.6    1  in 

3.S 

3.4 

.<D 

i! 
3:3 

u 

a.1 

3.0 
!!,0S 

3!l 

i 

2.8 
2,0 

■in 

2!  A 

19 
3.3 

IB 

il 

3,B 
J.  7 

2.i 

in 

i3 

3,6 

ko 

Is 

il 

a,i 
I* 

sis 

sift 

II 

lis 

li 

8'" 

3.0 

lo:;::;;;;;;:::::;:;- 

u-..! 

2.r 

^EEEE 

2.8 

, 

3.0    'sir.      i* 

a.7  'if. 

1 
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WISCONSIN    RIVER   AT   MERRILL,  WIS. 

This  station  was  established  November  17,  1902.  It  is  located  on 
the  highway  bridge  in  the  city  of  Merrill,  three  blocks  from  the  Lin- 
coln Coimty  court-house,  one-half  mile  from  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  station,  and  1,000  feet  below  the  dam  of  th^ 
electric-power  house.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  171,  page  68,  wherm 
are  given  also  references  to  publications  that  contain  data  for  previou 
years. 

Discharge' measurements  of  Wisconsin  River  at  Merrill^  H'w,,  in  liHHi. 


Date. 


January  24  a 
April  23  fc.... 


llydrographer. 


M.  S.  Breiman. 
do 


Feet. 
331 
334 


!  Width.     ^ «'     ^2X    '  ^^ 
,  section,     tiei^t.     ciuiigc^. 


8q.  ft. 
1,090 
2.300 


Fret. 
5.82 
&26 


Sec. -ft. 
1.9W 
10.  OOP 


a  ]*art1y  frozen;  dlachaiKc  about  AO  per  cent  of  open  channel  rating. 


ft  I/Og«  running. 


Daily  gage  height^  infeei^of  Wisconsin  River,  at  Merrill,  Wis.,  for  J9(H). 


—  - 

— 

— 

— 

— 

— 



Day. 

Jan. 

— 
5.6 

Feb. 

Mar. 
6.76 

Apr. 
5.tV6 

i  May. 
7.35 

June. 
G.55 

July. 
6.65 

Aug. 
4.45 

Sept. 
1    6.85 

Oct. 



3.5 

Nov. 
G.05 

D«f. 

1 

6.6 

i.9 

2 

5.76 

5.9 

6.7 

6.7 

7.66 

6.<i5 

6.45 

4.6 

I    6.45 

4.5 

5.7 

&.S 

3 

6.45 

5.5 

6.46 

6.15 

7.8 

6.45 

7.0 

6.2 

!    6.4 

4.8 

ao 

5.<i 

4 

.    6.3 

6.9 

5.2 

6.7 

7. 6 

5.85 

7.2 

5.3 

6.35 

5.0 

595 

b.b 

6 

6.86 

5.6 

5.75 

7.65 

7.75 

7.35 

6.85 

6.46 

6.16 

4.75 

50 

i7 

« 

.    6.96 

5.(i5 

6.0 

7.45 

7.75 

8.15 

6.65 

5.05 

5.9 

5.05 

675 

5«5 

7 

6.8 

5.5 

5.65 

7.6 

7.3 

8.26 

6.95 

5.06 

5.6 

4.85 

545 

&4S 

8 

6.7 

5.8 

5.9 

7.6 

6.8 

7.96 

7.5 

6.1 

5.3 

4.45 

585 

i3 

9 

6.6 

5.6 

&8 

8.0 

6.46 

8.1 

5.7 

5.15 

6.0 

4.75 

565 

53 

10 

5.55 

5.9 

5.4 

9.  75 

6.76 

7.75 

5.76 

5.6 

6.0 

4.15 

525 

48 

11 

6.06 

6.8 

4.95 

9.8 

6.95 

7.5 

5.7 

5.5 

4.8 

6.3 

635 

55 

12 

6.96 

5.66 

6.0 

9.75 

7.0 

7.5 

6.8 

5.9 

4.7 

6.26 

4.9 

54 

13 

5.75 

5.65 

5.6 

10.0 

6. 6 

6.7 

5.65 

4.8 

5.55 

5.3 

5l2 

0.1 

14 

5.8 

6.55 

6.15 

10.05 

6.  r)6 

6.4 

5.8 

5.2 

6.6 

5.0 

60 

50 

15 

6.66 

5.7 

5.8 

9.95 

6.66 

6.1 

6.6 

6.05 

5.65 

4.35 

5lG5 

545 

1« 

5.96 

5.25 

5.9 

9.46 

6.7 

6.1 

4.55 

6.6 

6.7 

4.85 

S.Z 

.>45 

17 

6.35 
6.15 
6.65 
5.65 

5.9 

5.05 
6.1 
5.2 
6.3 

5.75 

6.05 
5.76 
6.6 
6.6 

5.9 

9.2 
9.25 
9.6 
9.65 

9.4 

6.95 
6.4 
6.55 
6.8 

7.2 

5.7 
5.65 
6.86 
6.4 

6.66 

6.6 
5.26 
6.26 
5.16 

5.05 

6.15 
6.2 
6.06 
3.3 

5.0 

3.75 

b.oa 

5.45 
5.4 

5.4 

5.16 
6.3 
5.95 
5.1 

6.9 

5  4.^ 
615 
5.45 
5.55 

6  75 

,'14 

18 

5.55 

19 

.15 

20 

M 

21 

M 

22 

5.75 

6.85 

5.75 

9.15 

6.95 

5.8 

4.15 

6. 65 

5.75 

5.6 

6  7 

i95 

23 

6.0 

5.8 

5.8 

8.86 

6.6 

5.76 

3.6 

7.55 

6.5 

6.6 

625 

50 

24 

5.6 
5.2 

5.<)5 
5.96 

5. 85 
5.6 

8.26 
8.25 

6.65 
ti.95 

6.15 
6.7 

5.5 
6.55 

7.15 

6.8 

4.46 
6.56 

5.85 
6.95 

51 
5.45 

iS5 

26 

j.X> 

26 

5.  o 

5.7 

5.95 

8.0 

7.05 

6.2 

5.15 

8.45 

5.1 

6.65 

.'i.4 

54 

27 

5.9 
5.6 
.•>.7 

5.5 
6.95 

6.15 

5.7 

5.35 

7.65 

7.3 

6.96 

6.4 
6.8 
6.65 

6.1 

6.05 

5.9 

4.35 
4.95 
5.15 

7.75 
7.25 
7.1 

6.35 

5.0 

5.15 

6.6 

6.15 

6.0 

5.5 
6.1 
6.3 

5^ 

28 

57 

29 

55 

30 

5.55 

5.8    ; 

7.4 

7.2 

6.  45 

3.8 

6.95 

4.7 

6.1 

6.3 

h.<- 

m 

5.85 

5. 66  1 

6.95 

6.0 

5.45 

6.1 

4v 

. 

■ 

_ 

._ 



_ 

Note.— No  ice  n»cord  by  ob8er\'er.    Probably  ice  conditions  during  January  to  March  an<l  Decemlvr 


.   WISCONSIN   RIVER   DRAINAOE   BASIN. 
Rating  tabUJor  Witeoimn  Rivrr  al  Merrill.  Wit, /or  1905-4). 

,1  hflght,  I  clisrgr, 

,       Fifl.     '   S'c.-fl. 
T.SO    I      8.«D 


12.  sen 

13.  MO 

14.  .1)0 


_  NoTi,— The  above  taWc  ts  anpllcalile  only  ror  open-c-hanr»l  I'OiMJltlorifc  It  in  baM<l  on  diMluine 
^HURDipnts  made  <]i'nn«  l9ri4-l9W.  It  !•  (atrly  wpll  dPfliipcl  l.'tivn'n  gBgo  tK-lRhU  S  Wt  Hml  1(6 
''^,    BpIov  gftgp  hrltilil  4.S  (n't  It  Ik  nnJ)-  approilmiitn. 


«. 

.ffi.. 

"•* 

1.70 

l.MO 

S^t. 

hrtSSt. 

Dl»- 
ehnrp.,  , 

r<«^ 

FW. 

^Ti'ii  ' 

Wmilhly  ilinrhariir  -if  H'lVor 
inrainHgi-ii 


n  Hirer  al  Mirrill.  Wh..formk-.-i 


»«■.-«.  wr  I  Depth  In 


Julr'.'.'.".' 

Beptemh« 
October. 


!&::: 


October...' 
NoTBinheT. 


10.^       i.vsa ! 


Note,-  Oagr  hHghts  lor  IM.^  bH'  pii>>llih''<I  in  Wnler-Siipply  1' 

law  and  lew  aiF  purellpnt,  f '■'■ ••  ' — ' "—  ■••■■ " 

uiuincd  .iHtiiiitry.  Fshniar; 


WISCONSIN    RIVER    : 


NECEDAII,    WIS. 


This  station  was  established  December  2,  1902.  It  is  located  on 
the  highway  toll  bridge  3  miles  east  of  Xecedah,  Wis,,  and  3  miles 
from  the  Chicago,  Milwaukee  and  St.  Paul  and  the  Chicago  and 
Northwestern  railway  stations.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Watpr-Snpply  Pajwr  Xo.  171,  page 
70,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 
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SUKFACE   WATER   SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Wisconsin  River  new  Necedah,  Wis.,  for  19(W. 


11. 

12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


26. 
27. 
28. 
'29. 
30. 
31. 


Day. 


Mar. 


\ 

2 

3 

4 

5 

6.5 

6 

6.7 

7 

i        6.5 

8 

6.6 

9 

6.5 

10 

6.5 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.3 
6.3 

6.4 
6.4 
^7 
5.7 
6.2 

6.5 
6.7 
7.1 
7.1 
7.9 
7.9 


,    Apr. 

May. 

7.6 

June. 
'      8.0 

July. 
8.2 

Aug. 
4.8 

Sept. 

Oet. 

4.8 

Nov. 

I>cr 

8.5 

6.7 

R.i 

9.85 

7.7 

7.8 

7.65 

4.8 

6.8 

5.2 

6.4 

7.9 

9.5 

7.66 

7.5 

7.4 

4.8 

6.9 

4.8 

6.7 

7.0 

1      9.8 

7.5 

7.4 

7.85 

4.9 

6.0 

4.6 

6.7 

7.1 

10.2 

7.6 

7.2 

8.0 

4.9 

6.2 

4.8 

6.2 

7.1 

10.4 

7.7 

6.4 

7.8 

4.7 

6.45 

4.9 

6.1 

6.6 

11.6 

7.7 

6.0 

7.2 

6.3 

6.25 

4.85 

6.0 

d.5 

13.0 

7.85 

7.4 

6.75 

4.9 

6.1 

4.4 

5.55 

th 

13.0 

7.6 

8.45 

6.4 

5.05 

5.9 

4.85 

5.4 

6.5 

12.9 

7.35 

8.76 

6.35 

4.8 

5.3 

4.9 

5.1 

6.1 

13.0 

7.1 

8.6 

6.3 

4.95 

5.8 

4.75 

5.75 

6.6 

.    13.2 

7.0 

8.4 

6.0 

5.0 

6.2 

4.8 

5.9 

6.7 

13.0 

6.9 

7.8 

6.0 

5.0 

4.9 

4.6 

5.9 

6.2 

12.85 

6.75 

7.4 

5.8 

5.3 

4.9 

5.1 

5.3 

5.9 

13.0 

7.6 

6.9 

5.6 

6.0 

4.95 

4.75  ■ 

5.3 

5.83 

13.3 

8.1 

6.8 

6.5 

4.95 

4.9 

5.15 

5.3 

6.0 

13.3 

7.85 

6.7 

5.1 

5.0 

6.15 

5.0 

5.2 

6.4 

12.9 

7.8 

6.3 

5.3 

5.05 

5.7 

4.8 

5.2 

7.6 

12.1 

7.25 

6.4 

5.3 

4.8 

6.2 

4.65. 

5.7 

7.6 

11.3 

7.2 

5.9 

5.3 

4.7 

4.9 

4.8 

6.4    . 

11.0 

6.85 

6.3 

5.35 

5.1 

5.0 

o.\ 

6.35  |. 

10.8 

6.7 

6.8 

5.35 

4.8 

5.25 

5.55 

6.3.')   . 

10.6 

6.6 

8.1 

5.2 

4.9 

5.3 

CO 

5.7     . 

10.1 

6.2 

8.3 

5.05 

5.95 

5.2 

5.75 

5.4    '. 

9.6 

6.4 

7.7 

5.1 

6.7 

5.6 

5.75  1 

5.0     . 

9.15 

6.4 

7.3 

5.05 

6.9 

5.45 

6.0 

5.6    . 

8.75 

6.4 

7.7 

5.0 

6.7 

5.3 

7.0 

6.5    '. 

8.4 

7.2 

8.3 

5.2 

7.3 

5.15 

7.1 

7.1    '. 

8.2 

8.75 

8.4 

4.5 

7.9 

5.2 

6.9 

8.0    . 

7.9 

8.7 

8.6 

5.1 

7.5 

5.15 

7.0    1 

8.9   1. 

8.5 

4.6 

7.15 

6.6 

1 

Note.   -Ice  contiitions  January  1  to  April  2.  approximately.     During  March  i'-e  l.«i  feet  thick.   Iw 
conditipn.s  from  about  Docvmlx'f  17  to  31. 

Rating  table  for  Wisconsin  River  near  Neccdah,  Wis.,  for  1904-1906. 


Gage 
height. 

Dis- 
charge. 

Sec. 'ft.   ! 

G.ige 
height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 
8.200 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec. 'ft. 

4.50 

2.810 

5.00 

5.380 

6.60 

8.20 

13.000 

4.  GO 

3.020 

5.70 

5.040 

0.70 

8.500    ' 

8.40 

13,ti00 

4.70 

3,240 

5.80 

5.y00 

0.90 

8.800 

8.00 

14.200 

4.80 

3.  4«0 

5.00 

0,170 

0.90 

9.100 

&80 

H.iOO 

4.90 

3.  (iOO 

0.00 

6,440 

7.00 

9.400 

9.00 

15.400 

5.00 

3.920 

0.10 

0.720 

7.20 

1     10.000 

9.20 

10.000 

5.10 

4.150 

0.20 

7.010 

7.40 

10.  (iOO 

9.40 

10.000 

5.20 

4.390 

(i.  30 

7,300 

7.m 

11,200 

9.00 

17.300 

5.W 

4.  ««0 

0.40 

7. 000 

7.80 

11.800 

9.80 

17.800 

5.40 

4.880 

•^.W 

7.900 

8.00 

12.400 

10.00 

1H.400 

.').  .tO 

:\  130 

NoTK.— The  al)ovo  table  is  applicable  only  for  open-channel  conditions.  It  i.s  bas<»(l  on  discharge 
mea.surements  made  during  1904  and  1905.  U  is  well  defined  between  gage  heights  4.5  tvfi  and  10.5f<^t. 
From  gage  heieht  0.3  feet  to  11  feet  the  rating  curve  is  a  tangent,  the  difference  In'ing  .100  p^T  t«iith 
.\bove  11  f»»et  tne  bank  overflows,  causing  the  discharge  to  incn»as(>  at  a  greati'r  rate  i)er  fool  ri*'  ''f 


WAf^tPINICON   RIVER  DRAINAGE   BASIN. 
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ifotUMy  ducharge  of  Wisconsin  River  near  Necedah,  Wis.,  for  1906. 

[Drainage  area,  5.800  square  mlles.J 


Discharge  in  spcond-fect. 


Month. 


'anp 

July 

A.1^U9t 

September 

October 

^CoveTnher 

Deoemher  (l-19)a. 


Run-off. 


:liruni. 

Minimum. 

Mean. 

35.400 

12.100 

22.600 

14,600 

7.010 

10,500 

14,600 

6,170 

10,800 

13.000 

2.810 

6.570 

12,100 

3.240 

5.240 

8.800 

3.690 

5,140 

9.700 

2.  GOO 

4.840 

15.100 

4.150 

6.760 

13.900 

0,040 

8.160 

o  Dificharge  vnlnes  December  17  to  19  corrected  for  lc«'  conditions. 
Note.— Valuea  for  1906  good. 


.3.90 
1.81 
1.86 
1.13 
.903 
.886 
.834 
1.17 
1.41 


4.35 
2.09 
2.08 
1.30 
1.04 
.  Vw 
.96 
1.30 
1.00 


WAP8IPINICOX  riv>:r  draixage  basin. 

DESCRIPTION    OF    BASIN. 

Wapsipinicon  River  rises  in  Mower  County,  Minn.,  and  flows  south- 
eastward, entering  the  Mississippi  near  Shafton,  Scott  County,  Iowa. 
Its  total  drainage  area  is  2,300  square  miles. 

The  river  is  generally  fairly  constant  in  flow,  though  its  headwaters 
are  sometimes  low.  As  a  rule,  its  banks  are  moderately  high  and  the 
stream  is  well  confined.  There  are  numerous  small  power  sites  on 
this  stream  at  Toronto,  Oxford  Mills,  Newport,  Anamosa,  Central 
City,  Troy  Mills,  Quasqueton,  Independence,  and  Littleton.  At  sev- 
eral of  these  points,  notably  at  Anamosa,  there  are  good  opportunities 
for  building  dams. 

WAPSIPINICON    RIVER   AT   STONE    CITY,  IOWA. 

This  station  was  established  August  19,  1903.  It  is  located  in 
Stone  City  at  the  highway  bridge,  just  above  the  Chicago,  Milwaukee 
and  St.  Paul  Railway  bridge,  and  near  the  Dearborn  stone  quarry. 
The  conditions  at  this  station  and  the  bench  inaiks  are  described  in 
Water-Supply  Paper  No.  171,  page  73,  where  are  given  also  references 
to  publications  that  contairf  data  for  previous  years. 

Discharge  tneasuranents  of  Wapsipinicon  River  at  Stone  City,  Iowa,  in  1906. 


Date. 

Ilydrographor. 

Width. 

Feft. 
\2'> 

IHII  : 

Aroa  ol  1 
s^-ction. 

Su.  ft. 

17.-^ 

1.49() 

2  2«X) 

1  4i() 

Oaeo     1      Dia- 
hoignt.  1  charge. 

January  12 

March? 

M.  S.  Hrennan 

A.  H.  Horton 

I'ert.         Src.-/t. 
2.  68  i              a  95 
10.  2<»             4, 760 

March  31 

M.  S.  Bn'nnan 

]S9 

l.'i.  (>4  ■          9. 340 

April  2 

do 

1 

9.  SS  ,           4. 5N0 

a  Stream  frozen  entlrelv  across;  thicknoHK  of  ice,  0.9  foot.    The  dischargi*  was  about  ii)  jvr  cent  of 
the  open-channel  rating  for  gage  height,  2.ti8  f'H)t. 
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Daily  gage  height,  in  feet,  of  Waptipinieon  River  at  Stone  City.  Iowa,  for  1906. 


Day.                  Jan. 

Feb. 

9-C 

laoz 

11.00 

loiso 

8.80 
&S0 
8.  IS 

VS. 

11 

6.«D 

;i 

A.M 
4.30 

.180 
3,84 

if 

Tit 

.\pr. 

12.45 
10. 00 

IkM 
6.65 
6.  TO 
7.45 
7.B! 

8.30 
^30 

7!ao 

6,64 
&40 

S.'Q 

A  OS 

4.38 

3.9H 
3.S5 

3,82 
3-55 

if 

3.58 

siffi 

3.44 
3.40 

II 

:i 

4:02 

175 

5.30 
ISO 
3.M 

3!  so 

3.48 

aas 

3- IS 
3.40 

3.10 
3-04 

ii 

July. 
!.95 

3-e 

3-30 

3-12 

3.08 
3.00 

■ix 

Z85 

2.60 
2.  SO 

2:  SO 

2.72 

In 

11 

Aug. 

2.90 
2.82 

ina 

3,« 

If 

3.00 

a  01 

1.8S 

2.80 
2.90 

2.sa 

2-8S 

2.80 
2.7B 

Selrt. 
2.72 

2.m 

2.62 

2!  63 

172 
2.K! 
272 
2-71 

2.70 
2.Ti 

ass 

2.  (to 

11 

3:55 
3-30 

3  ns 

2.7S 

it: 
2-a 

2-M 
2.64 

2.63 

iffl 
2.62 
2.SS 

2- 56 

2.69 

2.ffi 

2.60 

:^63 

,-„ 

!::: : !-::;■ 

2* 

^ 

■ 

.1.04 

^^.. 

IS :: 

"''* 

^;::;:::::;:::::::::;.|-:': 

3.  .15 

11 

't* 

■n                            1 

"-0 

1» 

37 

2« 

J* 

■1 

wHf^ln.  I 


■ntfTi  .TaniiJiij-  1  tn  Mairh  2:  Ihi 


Ralitig  table  for  fTapuptntfon  Rii  er  at  Sin 


A 

.h°J^ 

.°a 

hur^e 

tt'i 

tfft 

ff     fl 

4     0 

'■^- 

1» 

Osge  '      Dis- 

lelght.  I  charge. 

Fnt.        Sir.-ll. 
20         2.S80 


ROCK   RIVER  DRAINAGE  BASIN. 
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mthly  discharge  of  Wapsijnnicon  River  at  Stone  City,  lowa^  far  1906. 

[Drainage  arp^a,  1,310  square  miles.] 


Diflcharj5«  in  swond-fect. 


Run-off. 


Month. 


Maximiim. 


8.0Q0 
7.100 
870 
1.480 
430 
54)0 
405 
279 
204 


Minimum. 


w*»n  n       St«-'t  per '  Depth  In 
^*^*"-    I    «q.mile.       inches. 


(QO 

2.890 

520 

2, 170 

348 

531 

224 

52:1 

107 

258 

18H 

293 

137 

230 

128  . 
119 


160 
180 


2.21 

.405 
.300 
.197 
.224 
.180 
.127 
.137 


2.66 
1.86 
.47 
.45 
.23 
.20 
.20 
.15 
.15 


Values  lor  IWMi  an*  oxct'lh-nt.     Huring  the  wintrr  p<»rio<i  the  miniimim  flow  was  probably  at 
N  as  40  H<»con(1-leet. 


ROC^K   UIVKK    DRAINACJK  IJAHIX. 


DKSCKIPTION    OF    BASIN. 

[  River  rises  in  the  southeastern  part  of  Wisconsin,  flows 
and  southwest,  and  enters  the  Mississippi  just   below  Rock 

111.  Its  length  is  286  miles.  Of  the  total  drainage  area 
I  square  miles),  5,650  square  miles  are  in  Wisconsin  and  5,350 
ois.     The  length  of  the  basin  is  175  miles;  its  greatest  width 

the  Wisconsin-Illinois  State  line,  where  for  20  miles  or  more 
a-ges  about  80  miles;  above  the  boundary  it  averages  40  or  50 
[1  width,  while  below,  in  Illinois,  it  narrows  rapidly, 
le  upper  part  of  its  course  the  river  flows  rather  toward  the 

side  of  the  basin,  but  near  the  State  line  it  approaches  the 

and  finally  flows  decidedly  near  the  western  boundary  of  its 
;e  area.  The  total  fall  of  the  stream,  distributed  with  com- 
e  uniformity  throughout  its  length,  is  340  feet,  an  average  of 
b  per  mile. 

country  drained  is  undulating  and  comprises  lai*ge  expanses 
roken  prairie,  groves,  and  extensive  bodies  of  timber,  swamp, 
we. 

data  collected  in  this  basin  are  valuable  for  water-power 
es. 

ROCK    RIVER   AT    ROCKTON,  ILL. 

station  was  established  May  13,  1903.  It  is  located  at  the 
)n  liighway  bridge,  one-half  mile  from  the  Chicago,  Milwaukee 
.  Paul  Railway  station,  1  mile  below  the  dam,  and  three-fourths 
^.low  the  junction  of  Pecatonica  River  with  Rock  River.  The 
ons  at  this  station  and  the  bench  marks  are  described  in  Water- 
Paper  No.  171,  page  76,  where  are  given  also  references  to 
itions  that  contain  data  for  previous  years. 


SUHPACE  WATER  SUPPLY,  1906. 
Diicharge  meoMurenttmU  nf  Rock  River  at  Rodcbm.  III.,  in  1906. 


„.,„ 

nyd 

ogTBphor. 

.»«. 

sprttoS. 

^,.|hS., 

Febniaiyli!!: 

'  U.  S.  Bn 

"li,  M. 

9SS|     liSe 

SIO 
filO 
SIO 

«4 

1.300 
1.130 

1.1% 

*,0<» 

l,1.-» 

}j   is 

Kelmuirylg;.. 
Hair  3 - 

Note.— Uwaureimnti  Janiuiy  31  to  Febnufr  38.  ineluilve,  vera  lUghtly  afftvtnl  b;  tw  ca 
below  the  gaging  Hction. 

DaHy  gage  height,  in/tft,  of  Rock  River  at  RockUm,  III.,  for  1906. 


lueen  g«ge  heights  2.*  Iprtjindnfwl.  Tbf 
BhM  nepni'iii'nd.'d  Iryoml  thi'w  liniil?.  Imping  iMwdnnonpmPBaurpmfnl  «t  13.-12  (eet.  .\lioivpr»p 
tUiti-SUvt  the  rntiiig ninv  is  h  tangrnt ,  tlU' 'iTtTi'n'Urc  tvingZSOperti'nth.  BfIov gage  taeiglit  1 1"! 
'^^-''ag  I«  approilmali'. 


ROCK   BIVER   DRAINAGE   BASIN.  Oj) 

MojUhly  ditchargr  <>f  Rofk  Rivrr  at  Roi-Hon.  III. .  for  1906. 
IDniniigB  urea,  H,150  aquarv  mllei.] 

cond-teet.        |  RUQ-od. 


ROCK    RIVER    NEAR    NELSON,  ILL. 

is  station  was  established  June  8  and  was  discontinued  July  21, 
It  is  located  about  1^  miles  west  of  Nelson,  111.,  at  the  Chi- 

and  Northwestern  Railway  bridgi". 

e  channel  is  straight  for  1,000  feet  above  and  below  the  station, 
right  bank  is  liigh  and  does  not  overflow;  the  left  bank  is  low 
overflows.  All  of  the  discharge  passes  the  section.  The  bed  of 
iver  is  rocky  and  permanent,  and  the  current  is  of  moderate 
ness.    The  remains  of  old  piers  and  an  island  above  the  station 

affect  the  flow. 

scharge  measurements  were  made  from  the  downstream  aide  of 

Bve-span  railway  bridge  to  which  the  gage  is  attached.     The 

d  point  for  soundings  is  the  center  of  the  right  floor  beam, 

h  rests  upon  the  right  abutment. 

le  standard  chain  gage,  which  was  read  once  each  day  by  John 

laughlin,  is  located  on  the  lower  side  of  the  bridge  about  the 

?r  of  the  second  span  from  the  left  side.     Length  of  chain,  31. 2S 

le  bench  mark  is  the  top  of  the  downstream  end  of  the  floor 
1  363  feet  from  the  right  end  of  bridge;  elevation,  30  feet  above 
3;a^  datum. 


'\'U 
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ftttRJV^CE   WATER   SUPPLY,   1906. 


Daily  gag*'  height,  in  feet,  of  Rock  River  near  ■K'^elson,  III.,  for  I9ftfi'. 


Day. 


June. 


2 1 

3 

4 

S i 

6 

7 - 

8 

1      5.2 

9 

1      5.05 

10 

'      5.0 

11 

4. 75 

12 

1      4.66 

13 

4.85 

14 

4.9 

15 

4.8 

July. 


6.2 
5.6 
5.6 
5.5 
5.6 
5.3 
5.2 
5.1 
5.0 
4.8 
4.9 
4.9 
4.7 
4.7 
4.7 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Day. 


June,     July. 


4.7 

t; 

4.65 

in 

4.55 

17 

4.35 

ih 

4.85 

iS 

5.0 

i6 

5.0 

4.8 

4.85 

4.7 

4.8 

4.85 

8.0 

6.4 

6.15 

ROCK    RIVER    AT    STERLING,  ILL. 

This  station  was  established  January  5,  1905,  and  was  discontin- 
ued March  3,  1906,  on  account  of  an  ice  gorge  destroying  the  bridge. 
It  was  located  on  the  new  highway  bridge  in  Sterling,  111.,  about  one- 
half  mile  below  the  dam  of  the  Sterling  Manufacturing  Company. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  171,  page  78,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  inca^mrcnicnts  of  Roch  River  at  Sterling.  111.,  in  J90H. 


Date. 

Mydrographor. 

Width. 

•Vrea  of 
8<Haion. 

Oagp 
hright. 

Dis- 
(•harp' 

laiumry  l»'>«i. . 
lanuarv  16 ^. . 

. .    M.  S.  Bn^nnan     

.do 

Fftt. 
282 

c 

Sq.  ft. 
1.780 
1.220 

Feet. 
7.40 
8.20 

Sff.-lt 
■■J.  3711 

<>  North  rhann«»l.                      '•  South  channol. 

Uf*  condit 

ions. 

• 

Daily  gage  hught.  in  fict.  of  Rtwk  Rircr.  at  Sterling,  III.,  for  l!H/ft. 


1>M\ 


North  rhaniu'l.    South  ohannrl. 
.Ian.         K«'l».        .Ian.         F»»l». 


Dav 


North I'hamu'l.    .South  rhann- 1 
Jan.    I     Feb.        .Fan.       V't' 


I 
•> 

.1 
4 
,'» 

li 
I 

n 

12 

\:\ 
u 
i:. 


<i.»M 

14.71 

.'».  ss 

i:..72 

17 

7.00      \:\ 

.10         7.(U        U 

e^AM^ 

14.r.4 

:».  w 

lo.  <.4 

IS 

ti.  »s    . .    . 

7.02     .. 

tv  12 

14.  u. 

:>.  '.c> 

i:».«>4 

1»> 

...        V*.9H 

7.1V.    

•i.  I J 

:».v^< 

•:o 

7.00      ... 

7.10       . 

«..  12 

_- 

•i.  {M^ 

•2\ 

9.20    . ... 

....       9.;i2         . 

ti.  If. 

•».  0»". 

•>> 

a  11. M      ... 

1  11.94 

«.   .V\ 

2:t 

13. 2« 

13.  .i2 

h    M> 

24 

14. 3S    .... 

.  ...      14.7S   .. 

«.    ."0 

l.i.JX* 

»i.  4(> 

14.  10 

2.*» 

l.=i.  2 

\t\. ;«)    . 

»>.  ."kS 

•Jt^ 

l.'i.  4o    .... 

. . . .     hi.  .V)  

u  «\ 

tt.  44> 

•»- 

l.T»  .V2 

hi  ,tO 

»i.  77 

•> 

l.V  3 

. . . .      1»>.  'v2   . 

•v  V 

(i.  70 

j«» 

lo.  19    . .    . 

....      Iti.  2»i 

•  •-  V\ 

•  i.  77 

;o 

14.  7N    .  .  .  . 

. . .  .      1.').  »*•     . . 

u  \K\ 

7  04 

M 

.      14. 9s 

i:..  »i9 

»«.  *IS 

7.(M 

U.*^' 


<>  h>'  t»>nditiiM>s  i.iiuj;ir\  .ind  Kobniary:  J>oth  rhamu'ls  porg^Hl  with  nv  Januan.'  22  to  F«'hniary  j» 
South  ('hj»nn«M  I-ndgc  rarnt-l  .iw.hv  Fobruary  22:  North  Channel  bridp'  carriinl  away  F»"]»ruarT  2'>. 


UPPER    MISSISSIPPI    RIVER   DRAINAGE. 


71 


IOWA  RIVKU  DUAINAGE  «A8IN. 

DESCRIPTION    OF    BA8IN. 

Iowa  River  rises  in  north-central  Iowa,  flows  in  a  southeasterly 
Urection,  and  joins  the  Mississippi  about  30  miles  above  Burlington. 
ts  chief  tributarv  is  Cedar  River,  which  rises  in  Minnesota  and  flows 
nto  the  Iowa  about  50  miles  above  the  mouth  of  the  latter.  The 
otal  drainage  area  of  the  Iowa  is  12,400  square  miles,  4,470  square 
miies  of  this  being  tributary  to  it  above  its  junction  with  Cedar  River 
it  Columbus  Junction.  Cedar  River  drains  7,600  square  miles  above 
is  union  with  Iowa  River. 

The  chief  power  plants  in  the  Iowa  basin  are  at  Iowa  City,  Marshall- 
iown,  Cedar  Rapids,  Waterloo,  and  Cedar  Falls.  The  data  collected 
n  this  basin  are  valuable  for  water-power  purposes. 

IOWA    RIVER    AT    IOWA    CITY,  IOWA. 

This  station  was  established  June  1,  1903,  and  was  discontinued 
July  21,  1906.  It  is  located  on  the  county  bridge  directly  west  of 
the  university  grounds.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  171,  page  83,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

A  measurement  was  made  at  this  station  on  June  1,  1906,  by  M.  S. 
Grennan,  giving  the  following  results: 

Width,  171  feet;  area,  735  square  f€»et;  gage  height,  —0.35  foot;  discharge.  470  feet. 

At  the  time  of  this  measurement  there  was  ice  along  the  shore. 
Therefore  the  discharge  was  about  70  per  cent  of  the  open-channel 
t'ating. 

Daily  gage  height,  iuftrt.  of  lown  River  at  hnra  ("itu.  lotrn.for  HMtfi. 


Day. 


Jhi). 


F.'h. 


2 

3 

•)   o 

4 

5 

1 

6 

7 < 

8 

9 

1.2 

10 

11 

12 

13 

0.1    . 

14 

15 

10 

17 

, 

1.2 

18 

19 

» 1 

Mar. 


9.3 
U.9 
S.3 

♦i.  r. 

."i.K 
4.7 
4.4 
4.0 


l.S 

2.:. 

2.4 

l.H 

2.7 


Apr.       Miiy.      Jum» 


fi.S 
7.2 
7.(i 
7.1) 
1A\ 

7.r. 

7.0 
(1. 1 
•i.  2 


1.9 
1.1) 
2. 0 
1.9 
I.K 

1.7 
1.7 
1.9 
1.9 

l.S 


Jillv 


f).  .=) 

I.e. 

').4 

•xO 

1.3  1 

4.7 

1.1  ! 

4.  ft 

1.1  ; 

4.2 

10  , 

4.1 

.9 

4.2 

.9 

4.3 

.8 

V'i 

'.          .'^ 

1.3 
1.2 


1.5 
i.r. 
1.3 
1.2 
.9 


8 

♦i  i 
♦i 

A\  ' 
/)  : 

,5  I 
5 

.3  1 


.5  i       - 


1.1 

.9 

2.3 

1.8 

I.r. 

1.2 
.8 
.4 
.4 

.2 

.3 

-   . '» 

.5 


.7 

.7 

1.0 

.8 


72  SURFACE   WATEE  SUPPLY,   1906. 

Daily  gage  height,  in /ret,  of  Iowa  River  at  lowaCily,  Iowa,  for  1906 — Continued. 


Day.                                   [    J«n. 

„ 

M.r.       *pr.      M,r.      Jok.     JoIj. 

-I   '       4n        0     '           1      o,« 

i-0 

2.7 

1 

1 

Note.— RlTpitroien.Janiiarf  ltoPebrusry23:  Juiiuiy II. iceO.SCoot thick;  JanuaryZl.riKniiKd 
bvloijun;  Januar;  27,  oprn  wsterwIthlaS  iHt  ofKagn:  Febnurr3.  0pen*at«rwlUiia1  (HtWiui: 
FfibniaryB.  small  oppnlnglielow  gage;  FBhruaiT  I'T  g"**  reading  lo  top  of  Ice;  Fehniary  2(«bi1S,«» 
Jam.    Afwr  June  3  gage  belgbts  were  aDected  idlgbtlr  by  ttir  canatruction  ot  a  dain  hrkm  ibp  >uU«l 

/ialiny  tabUJor  loii-a  Rirrr  at  Iowa  City.  Iowa,  for  lyOo  and  imm. 


hiSE, 

<.ha'^'-      ff'!^'- 

Bh*rg«. 

bcll^I. 

Chll^. 

Iwi^t. 

Obai^., 

ftrf 

^"X        ^^ 

rt 

8tf-fl. 

FctI 

S^f.-p. 

F,a 

Srr.^f.    I 

o.ao 

w 

1,890 

3,« 

3,«0 

March... 
Arm.... 

May 


■  Abovo  labli-  Li  Hpplksbte  only  for  open-obaanel  conditions.    It  la  Iwipd  on  tUvAail 
H  made  during  1603-1005-    It  la  well  deHiwl  above  Ka|E^  height  —1  foot- 

Monthly  discharge  of  Iowa  Rixer  at  Iowa  City.  loira,  for  1906. 
[Dialnogn  area,  1,32)  aquare  mltea.) 

\        UiKhiirge  Inspconil-tept.         I  Ruimll 

'!■*"[  1.62)1        4,«i!  l.K 


1,7m 


«e 


1.310 


"*l 


Note.  -Valuea  am  mtnj  a*  lollows:  March.  June,  and  July,  good;  Aprtl  and  May,  enrilenl.   Tbf 
minimum  How  during  Ice  period  wni  at  leaM  as  low  u  47D  ■raoiM-rnil. 

CEDAR    RIVEB    AT    CEDAR   RApms,  IOWA, 

This  station  was  established  October  26,  1902.  It  is  locat«d  at 
Cedar  Rapids,  Iowa,  about  50  miles  above  the  mouth  of  the  river, 
and  is  near  the  city  gas  works  and  the  plant  of  the  Iowa  Windmill 
and  Pump  Company.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  171,  page  86,  wb«B 
are  given  also  reterencea  lo  ^\\ti\acA,tVoQa\XuAc«tAaia  data  for  previous 
yeaiB. 


.   II.  B.  Brmnui.. 


IOWA   BIVEB   DBAINAQE   BASIH.  78 

Cedar  River  at  Cedar  Rapid*,  lotea,  in  19(16. 

Ion.  ,  hpJjSt.   I  PhftrgB. 
!l.     ■   Sic.-fl. 


Hydrogrepher. 


lUl 


Daily  gage  hrii/ht,  infefl.  nf  ('edar  Rirrr  lU  I'nlar  Rapids,  loua.Jitr 
.    Juno. '  July. 


&. 

..'i. 

helBDt, 

Fia. 

'"* 

Frrf. 

170 

2,  TO 

'■"" 

Oha^. 

hfi^t. 

Ch«fg^ 

S..V-;;, 

ftr[. 

M' 

MWl 

iSm 

'!  I!vl 

|*:'!1 

ii,6on 

.— Tbs  iibove  table  la  apMicalile  only  Inr  open- 
iDienta  nude  dufldg  IWS-lim.  It  is  well  deQr 
la^lMlBtitTteettheialliigcurvolaBtsiigent,  t 
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SURFACE   WATER   SUPPLY,   1906. 


Monthly  discharge  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1906. 

[Drainago  area,  6,320  square  miles.] 


Month. 


Discharge  In  aecond-feet. 


Maximum.  I  Minimum. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

Octol3er 

November 

December 

The  year. 


4 

10 

50 

18 

11 

8 

3 

6 

5 

3 

3 

5 


,780 
,300 
.500 
,600 
.300 
.420 
,330 
.320 
,800 
,320 
.480 
,450 


1.440 
3,640 
3,480 
2,720 
1,940 
1,360 
1.440 
1,270 
1,270 
1,720 
1,190 


50,500 


660 


Mean. 


1.350 
4,200 
11,000 
8,210 
5,240 
3.400 
1,880 
2,8«i0 
5.810 
1,910 
2,120 
3.310 


4,270 


Run-off. 


Sec.-ft.  per 

Depth  in 

sq.  mile. 

inch**. 

0.214 

0.25 

.fi65 

.($ 

1.74 

2.01 

1.30 

1.45 

.829 

M 

.538 

.flO 

.297 

.M 

.453 

.S2 

.919 

1.03 

.302 

.35 

.335  i 

.3; 

.524  1 

.60 

,676 


9.17 


Note.— Discharge  applied  as  for  open  channel  during  winter  period,  which  may  give  somewhit 
excessive  results.  Values  are  rated  as  follows:  January,  February,  and  December,  good;  March  to 
November,  excellent.  ^ 


RED    CEDAR    RIVER    AT   JANESVILLE,  IOWA. 

This  station  was  established  April  26,  1905,  and  was  discontinued 
September  30,  1906.  It  is  located  on  the  Illinois  Central  Railroad 
bridge  at  Janesville,  Iowa,  about  one-fourth  mile  below  the  highway 
bridge.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  171,  page  86,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Red  Cedar  River  at  Jamsxdlle,  Imca,  in  1906. 


Datr. 


Hydrographer. 


Width. 


-\rea  of        Gage 


Di.v 


section.      height,      rharp-- 


Januar>' 11 '  M.  S.  Brennan. 

March  18 ,  A.  II.  Horton. 

March  28 i  M.  S.  Brennan. 

March  29 do 

March  29 do 

March  2i> do 

March  3() do 

March  30 do 


Feet. 

Sq.ft.     . 

Feet. 

Sfi.-il 

136 

178  1 

1.70 

«i» 

236 

1.118  ' 

5.72 

M.««> 

229 

2.5^0  1 

12.12 

IT.ofi' 

229 

2. 1.50 

10. 26 

II. »' 

229 

l.flSO 

9.  .51  , 

9.3:0 

229 

1.860 

9.01 

S.31'» 

229 

1,430 

7.14 

.V3oi^ 

229 

l.TilO 

7.46 

.s.ryi 

' 

'»  Kivcr  froTA'n  cntin»Iv  across.     Gage  height  to  bottom  of  iv*^.  0.70  fodt:  ice.  1.2  foet  thick, 
about  70  per  cent  less  than  th(»  op<»n-channeI  rating  at  gage  height  1.70  feet. 
f>  Ice  gorge  one-fourth  mile  Ik»Iow  station  reduced  the  discharge  about  50  per  cent. 


DischArpp 


Daily  gage  height,  in  feet,  of  Red  Cedar  River  at  Janesiille,  Iowa,  for  lU(i6. 


Day 


.Ihii. 


F.'I). 


Mar. 


1 

fi  7 

0 

i 

3 

1.9! 

10. 0 

4 

9.4 

•• .  .      . 

1.  7 

S  K 

»» 

7.r» 

7 

ti.  2 

H 

>l.  / 

9 

0.0 

10 

\.T 

VVi 

pr.    i 

May. 

June. 

! 

1 

1 

•Inly.    ' 

.Vug. 

S'-pt 

4.9 

1.8 

3.8 

1.7 

1.3 

1.0 

4.1 

2.0 

3.2 

1.6 

1.2 

1.0 

3.8 

2.2 

2.8 

1.5 

1.1 

1.3 

3.6 

2.5 

2.6 

1.8 

1.1 

1.7 

3.  5 

2.4 

2.4 

1.5 

1.1 

1.7 

3.5  , 

2.2 

2.3 

1.4 

1.4 

i.S 

3.6 

2.0 

2.3 

1.4 

1.3 

1.7 

.3.5  ' 

1.9 

2.7 

1.3 

1.9 

1.:. 

3.8 

1.8 

2.6 

1.2 

2.3 

14 

VI 

1.7 

2.6 

1.2 ; 

3.6 

1.3 

IOWA    BIVEK   DRAINAGE    BASIN. 

'Mf  gagt  height,  infett.  of  Red  Cedar  River  at  Janetville.  loua./or  laofi—Von 

Day.  Jan.       Feb.       Uiir.   I    Apr.       Hny.      June.      July.   '    Aim. 


l.T 


4.1 


ll 


iterpoiatsd  July  21  to  27. 


IE.— Iw  conitltlon.  Janiian'  I  'o  March  2.^;  ThicknPiB  of  Lw  J«niiar>'  12  to  Fehru^  IT,  I. 
Rating  table /nr  Rtd  Cedar  River  at  Jane$vilk,  Iowa,  for  1906. 


&..\^. 

#.. 

oharp. 

#,. 

rlS'^. 

.Sift. 

I>ia- 

chaigt- 

Fat.        ^"-^ 

Tat- 

Y^' 

Fia. 

Y,-£- 

Frrt. 

Y^- 

20          I.IW 

i,.m 

2,2a) 

sliiai  ' 

JfonfAly  dischor'jr  i<f  Red  Crdar  River  at  Janesvitte.  Iowa,  for  1906. 


Dtschar^  In  wcnnd-ln^- 


,    sii.niifr.    j   I 


ita         .'>4K 


rE.-Valii«(orl«Marf' I'lirllpnt.     Tlu' llow  during  thi'  nintrr  period  probably  d 
■  210  tKoad-lan. 

368»— IBB  207—07 6 
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SUBFACE    WATEB    SUPPLY.   lilOS. 


DES  MOIXES  RIVKR  DRATVAGE  BAs^IX. 

DESCEIPTIOX   or   BASIS. 

Des  Moines  River  rises  in  tlie  southern  pan  of  Minnesi.*!*. ^--t? '.o 
the  5<>uth  and  st»utheast,  and  enter?  the  MiseisspyH  ne*r  Ke*  't^ik.  1  •▼*. 
It^i  principal  tributary  is  Raccc^on  River,  which  joins  it  u\  'ht  "::t  .: 
IVs  Moines.  The  total  drainasje  ar^a  <»f  the  Des  M«:«nef  >  14,7  • 
^uai^  nules.  AlK»ve  the  mouth  "if  the  Rjioc-»ii  its  draiiikire  ir?*  > 
^4t*,*  niiles.  while  that  oi  the  Rao«:*L»n  at  its  conSuenoe  witL  ib^  IN< 
M\\iDes  is  :>.t*S<."  ?*quare  miles. 

T^  IVs  M^'ines  is  the  lai:cest  SLresaic  in  iLe  Siaie  ^f  Lr-w*  ioi 
*£.-cis  r.*.iir>er.«us  oi^iK-rr-jnities  f-.«r  the  devfJ.iipirjfTii  -i.f  water  »t*t. 
li  is  ii>f  r^'Tir^  TYT-iiiiie^t  ■:•!  ii*e  jiewaE*-   'f  niaziv  : -•wit?^ 


I 


•rSXS   XTTEX  AT   p*:«T  I*>I< 


K»Wa- 

TYa<  sciTj.CL  was  fSiaSiisiwc  AjcfH  21.  !"  >*"*F    ilijC  was  Ci5<*'Ctiiii»ii 
^u^'^  >.   :*•»{.     I:  is  j>r*i^  a:  ihe   "Swto*  T.^wr."    :«ridi».  "Jri*- -aIj 

Jjf   J%rt^ra   nai^ks  jb:-    ifs»:!rj:»!*c  n.  'Wa^^r-Surcirr  ?a^«Kr  N.-.  171. 


'*»c^iw«    "Ni«a*w"~  "^ 


-*   r«.f    Jftiit.-.  Jii'*r  cr  J-fr^  Z*i 


J'flL      t 


•^"f. 


•«. 


St    T. 


^"•■^ 


Wif     aa-     e  ^rM 


*    "•*■•    l^'^fcr  ^i--'  a   r*"--  J 


_»rt»-t,     Tir   ."*••' 


w.  ft* 


»  • 


3fc.- 


.    ■»: 


-It  -     -         !• 

-    ^  •  •  < 

\  _       :  '       ;  •        - 


-..  s 


x..i 


.■>!     -V 
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Rating  table  for  Des  Moines  River  at  Fort  Dodge,  Iowa,  for  1905  and  1906. 


hel 


t. 


Feet. 
2.fiO 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Dis- 

Gage 
height. 

Feet. 

1 

Dis- 

charge. 

charge. 

Sec.^t.   i 

Sec. -ft. 

550 

3.70 

1.450    1 

615 

3.80 

1.565 

♦V85 

3.90 

l.mb 

756 

4.00 

1.780 

830 

4.10 

1.895 

905 

4.20 

2.015 

985 

4.30 

2. 140 

1.070 

4.40 

2.270 

l.UiO 

4.50 

2.405 

1.256 

4.1.0 

2.545 

1.350 

4.70 

2.«W0 

Oage 
leight. 


I  heigi 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Feet. 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.60 
5.00 
5.70 
6.80 


Sec.-ft. 
2.835 
2.986 
3,140 
3.295 
3.450 
3.f)05 
3.7<iO 
3.915 
4,070 
4.225 
4.380 


Feet. 
5.90 
6.00 
0.20 
0.40 
(').  00 
0.80 
7.00 
7.20 
7.40 
7.60 
7.80 


Sec. 'ft. 
4.535 
4.690 
5.010 
5.350 
5.710 
0,080 
0.460 
0.840 
7. '220 
7,000 
7,980 


(TE.  -The  above  tahlo  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  8  discharge 
(urements  made  during  iga*!  and  1906.     U  is  well  defined  l)ctween  gage  heights  3.3  fe<'t  and  6  feet. 

Monthly  discharge  of  Des  Moines  River  at  Fort  Dodge,  Iowa,  for  1906. 


Month. 

Dischai 
Maximum. 

a  12,000 

■ge  In  8econd-ft«t. 

Minimum. 

Mean. 

h  (26-31) 

4,380 

7.220 

1                   

5. 3.30 
4,8,50 
1.780 
1,260 

2,080 

3.880 

1.120            2.220 

9a'>  i          l-.'iflO 

(1-19) 

S-W 

828 

o  Discharge  estimated. 
»TK.— Values  are  rated  as  follows*  March  to  June,  excellent:  July,  good. 


DES   MOINES    RIVER   AT   DES   MOINES,  IOWA. 

['his  Station  was  established  May  24,  1905,  and  was  discontinued 
y  20,  1906.  It  was  located  at  the  Interurban  Bridge  at  Des 
Ines,  Iowa,  near  the  suburb  of  Highland  Park.  The  conditions 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
)er  No.  171,  page  92,  where  are  given  also  references  to  publica- 
is  that  contain  data  for  previous  years. 

IHscharge  measitre merits  of  Des  M<nru's  River  at  Des  Maines,  Iowa,  in  1906. 


Date. 


IlydrographfT. 


Width       '^^^  "'  '     ^'*?** 
\Main.     8^^.^i(„j      height. 


;h  10 \.  H.  Ilorton. 

14 1  M.  S.  Bn»nmin. 

22 1 do 


Feet. 

284 
289 
278 


Sq.  ft. 
1.910 
2,440 
1.080 


Feet. 
l.riO 
8.90 
0.96 


Dis- 
charge. 


Sec.-ft. 
3,420 
5.660 
2,500 


78  SURFACE    WATER    SUPPLY,  1906. 

Daily  gage  height,  in  feet,  of  Vet  Moines  Rixer  at  Drt  Moinrt.  luua.  /or  1906. 
«pr.  I  Ubjt.    Jime.   Ju 


«.i     «.<»    II.. 


Klvrr  open  Uanb  I  tn  12,  hut  Iroicn  Hsrch  13  to  H. 
Rating  table  for  het  Moinei  River  at  Da  Moinr*.  Ioaa,Jor  1906. 


11.3 

1; 

Oasc  Di>- 


QagB     '      ni»-      I     GagP  D 

height,      rlurge.    ,  hel^t.      clui 


"s! 


^fonthl!|  iliteliargr  of  lien  Moirwi  Hirer  ill  Df»  yfoinet,  loua,  for 

|llr.lliH(P'  an'.i.  K.IM)  nquHIV  miles.] 


.   Ulnliniui 


L-.-ft.D.r 
0.  milr-. 


June.. 

vut  prolmtity  not  £ 


DES    MOINES   RIVER    DRAINAGE    BASIN. 


79 


DES    MOINES    RIVER    AT    KEOSAUQUA,    IOWA. 

lis  station  was  established  May  30,  1903,  and  discontinued  July 
906.  It  is  located  on  the  county  bridge,  one-fourth  mile  above 
old  dam  site  and  Government  locks.  The  conditions  at  this 
on  and  the  bench  marks  are  described  in  Water-Supply  Paper 
171,  page  94,  where  are  given  also  references  to  publications  that 
ain  data  for  previous  years.  The  data  collected  at  this  point 
?'aluable  for  water-power  purposes. 

Discharge  vieasurements  of  Des  Moines  River  at  Keosauqiia,  Iowa,  in  1906. 


ate. 


Hydrographer. 


y  13. 
12.. 


M.  S.  Brennan. 

A.  H.  Ilorton . 

M.  S.  Brennan. 

..  ..do 


Width. 

Area  of 
section. 

Gage 
hei^t. 

Feet. 

Sq.  ft. 

Feet. 

565 

1,080 

2.45 

587 

2,870 

3.64 

588 

4,290 

5.fl3 

584 

2,710 

3.34 

Bifl- 
chaige. 

8ec.-ft. 

02,260 

7.860 

14,600 

6,060 


•er  frozen  entirely  across:  gage  height  to  bottom  of  ice  is  2. 10  feet:  ice  0.3  to  1.0  foot  thick.    The 
•ge  was  about  50  per  cent  of  the  open-channel  rating  for  gage  height  2.45  feet. 

Daily  gage  height,  in  feet,  of  Des  Moin4>s  River  at  Keosauqua,  Iou^a,for  1906. 


Day. 


Jan.        Feb. 


1.52 
1.50 
1.80 
3.00 
3.35 

3.60 


2.55 


6.15 

7.90 
5.90 

3.20 
3.10 

2.90 
2.48 
2.18 
2.08 
2.30 
2.72 


3.15 
3.18 
3.20 
2.95 
2.55 

2.45 
2.20 
2.02 
1.85 
1.80 

3.15 
4.55 
2.00 
3.45 
2.95 

3.40 
5.30 
5.60 
1.75 
2.48 

6.00 
5.62 
7.30 
8.75 
10.65 

7.75 
6.02 
6.28 


Mar. 

Apr. 

6.50 

9.40 

6.60 

9.08 

5.00 

7.65 

5.35 

6.42 

4.06 

5.05 

4.58 

5.85 

4.12 

5.62 

3.02 

5.50 

f. 


4.40 
4.40 

4.00 
^.60 
3.20 
3.05 
2.32 

2.02 
2.02 
2.08 
2.a'> 
1.98 

1.98 
2.00 
2.20 
2.48 
2.55 

5.55 
8.70 
9.28 
9.40 
9.88 
9.80 


5.75 
5.85 

6.52 
6.55 
6.05 
6.22 
7.10 


82 
18 


75 


7 

7 

7 

6.62 

6.35 

5.80 
5.22 
4.88 
4.48 
4.22 

3.95 
3.68 
3.52 
3.5.'» 
3.52 


May. 


3.58 
3.50 
3.32 
3.32 
3.05 

4.60 
4.70 
4.62 
4.42 
4.10 

3.75 
3.50 
3.12 
2.95 
2.78 

2.68 
2.52 
2.80 
3.42 
3.50 


2.00 
2.42 
2.70 
2.60 
2.05 

1.88 
1.72 
1.68 
1.60 
1.55 

1.48 
1.42 
1.40 
1.40 
2.65 


3.35 

2.40 

1.12 

3.02 

2.18 

2.75 

2.00 

2.60 

2.02 

2.45 

1.92 

2.32 

1.90 

2.25 

1.88 

2.28 

1.82 

2.30 

1.72 

2.30 

2.18 

2.2.') 

June. 

July. 

2.20 
2.15 
2.10 
2.06 
2.00 

2.62 
2.40 
2.18 
2.68 
2.96 

2.02 
1.70 
1.52 
1.42 
1.30 

1.28 
1.20 
1.20 
1.25 
1.20 


10 
15 
18 
15 
15 


s. — Ice  conditions  Janimry  4  to  20,  Febniary  11  to  18.    Ice  gorged  Fe^<niary  15  to  18. 


SURFACE    WATER    SUPPLY,    1908, 
Rating  table  for  Da  Mointt  Rtvtr  at  Keotanqua,  Jou-a./or  t90S  and  1906. 


h«lf^t. 

Dli-     i 

F^,. 

^T^' 

.60 

1,305 

'"£ 


rwt.    The  tshle 


i  appllmble  only  lor  open-chaimel  coadltions.  It  Is  based  on  dia 
lOoa-iane.  it  li  faltly  well  deaned  botween  gige  heighu  1.1  (»l  i 
ended  beyond  these  limits,  being  based  oa  one  messuremimt  at  \S.' 


Monthly  dueharge  of  De*  Mointa  Hiver  at  Keotauqtta,  Jowa,Jor  1906. 
|l>ralDsgp  area,  14,300  square  mites.] 


February 
Hareh. . . . 
April 


second- 

M.i™.„. 

u. 

Imum. 

%ooa 

28.300 

s,73a 

2.J» 

7,M0 

S 

Kun-ofl. 
Sec.-ft.prjDfpliln 


ILLINOIS  KI\T5R  DR^iVITfAGK  BASIN. 

nESCRIPTION    OF    BASIN. 

Illinois  River,  the  most  exteiisivi-  of  all  the  tribiitarips  of  the  upper 
Mississippi,  enters  the  main  stream  from  the.  east  about  24  miles  above 
the  mouth  of  the  Missouri.  Its  drainage  area  of  2!), 000  square  miles 
is  distributed  among  three  States — Illinois,  Wisconsin,  and  Indiana; 
24,700  square  miles  are  in  Illinois,  extending  in  a  broad  band  2.W 
miles  long  and  averaging  1(K)  miles  in  width  diree-tly  across  the  cenler 
of  the  State  in  a  northeast-southwest  direction ;  1 ,080  square  miles  are 
in  Wisconsin,  extending  north  ^om  the  Illinois  area;  and  3,210  square 
miles  are  in  Indiana,  projecting  east  from  the  same  area. 

The  eastern  projection  is  the  basin  of  Kankakee  River,  while  the 
mirthem  one  consists  of  the  basins  of  Fox  and  Des  Plaines  rivers.  The 
union  of  the  drainages  of  these  projections  may  be  considered  the 
origin  of  the  lUinois.  The  name  Illinois  is  applied  to  the  river  from 
the  junction  of  the  Kankakee  and  Des  Plaines. 

The  region  drained  by  the  Illinois  is  level  and  undulating  and  includes 
Romo  of  the  finest  land  in  \\\e  V'niU'A  ?>Va,t,ea.     Many  lai^e  and  pros- 
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parous  cities  are  situated  within  it,  and  it  is  covered  with  a  network 
of  railroads. 

The  drainage  into  the  Illinois  is  quite  evenly  distributed  along  its 
csourse.  The  more  important  tributaries  are  Fox  and  Spoon  rivers 
ftx)in  the  west,  and  the  Kankakee,  Vermilion,  and  Sangamon  from 
't.he  east. 

ILLINOIS    RIVER   NEAR   PEORIA,  ILL. 

This  station  was  established  March  10,  1903,  and  was  discontinued 
^uly  21,  1906.  It  is  located  on  the  Peoria  and  Pekin  Union  Railroad 
bridge  over  the  Illinois  River,  IJ  miles  southwest  of  Peoria.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  171,  page  97,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years.  The  data  col- 
lected at  this  station  are  valuable  for  the  purpose  of  studying  the 
eflFect  of  the  Chicago  drainage  canal  on  the  river. 

Discharge  measurements  of  Illinois  River  n^ar  Peoria,  III.,  in  1906. 


Date. 

1 

Ilydrographer. 



Width. 
Feet. 

1  Area  of       Ga«e 
section.  '  height.      < 

,    Sq.  ft.         Feet. 

Di»- 
•harge. 

Scc.-ft. 

January  15 
March  10. . 

M.S.  Brunnun 

910 

8,030 

9.35  ! 

09,250 

do 

953 

13,900 

15.60 

27,100 

April  r> 

do 

949 

13.300 

14.94 

24,200 

May 

22.... 

A.  H.  Horton. 

1 

n  No  ice  conditions. 

914 

1  _ 

8, 

530 

9.85 

1 

10,300 

Daily  gage  height, 
Day. 

in  feet,  of  Illinois 

Jan. 
8. 75 

Biver  near  Peoi 

ria,Il 

Apr. 
15.33 

l.Jor  1906. 

Feb. 
14.00 

Mur. 
15. 17  ' 

May. 
12.62 

June. 
9.33 

July. 

1.. 

7.83 

2.. 

8. 75 

14.08 

15.25 

15.33 

12.46 

9.29 

7.75 

3.. 

a  75 

14.00 

15.25 

15.29 

12.29 

9.21 

7.75 

4.. 

8.83 

13. 83 

15.38 

15.17 

12.25 

8.88 

7.67 

5.. 

8. ») 

13.67 

15.50 

15.08 

12.17 

8.83 

7.54 

6.. 

9. 12 

13.42 

15.58 

14.96 

12.04 

8.79 

7.38 

7.. 

9. 42 

13.33 

15.67 

14.75 

11.79 

8.67 

7.25 

8.. 

9. 33 

13.25 

15.67 

14.75 

11.75 

8.79 

7.33 

9.. 

9. 38 

13.17 

15.67 

14.79 

11.50 

a  79 

7.12 

10.. 

•••     .•>.•••.••••..... 

9. 50 

iao4 

15.67 

14.83 

11.38 

8.88 

7.00 

11.. 

9. 50 

12.83 

15.67 

14.96 

11.12 

8.92 

6.96 

12.. 

9. 50 

12.75 

-    15.58 

15.08 

10.  «> 

8.83 

6.92 

13.. 

9. 50 

12.67 

15.50  1 

15.08 

10.92 

8.83 

6.92 

14.. 

9. 50 

12.  67 

15.42 

15.17 

10.83 

a  83 

6.83 

16.. 

9. 58 

12.  i\7 

15. 17  1 

15.25 

10.67 

a  75 

6.a3 

16.. 

9. 79 

12.  67 

14.83 

15.29 

10.46 

a  75 

6.83 

17.. 

9. 83 

12.67 

14.62 

15.12 

10.71 

a  75 

6.75 

18.. 

1      9.83 

12.58 

14.46 

14  9(» 

10.50 

a  67 

a67 

19.. 

9.75 

12.50 

14.29 

14.83 

10.42 

a  58 

6.67 

20.. 

1      9. 67 

12.50 

14.08  ' 

14.71 

10.21 

a  58 

6.67 

21.. 

'     10.04 

12.96 

13.88 

14.58 

10.00 

a50 

6.75 

22.. 

I     10.42 

13.17 

13.  75 

14.  4K 

9.88' 

a  50 

23.. 

10. 50 

13.50 

13.67 

14.17 

9.75 

a  50 

24.. 

11.17 

13.92 

13.54 

13.83 

9.71 

a  50 

25.. 

11.79 

14.25 

13.  46 

13.  67 

9.54 

a  38 

26.. 

'     12. 38 

14.71 

13.  42 

J  3. 62 

9.58 

a  33 

27.. 

1     12.83 

15.12 

13.79 

13.38 

9.62 

a  21 

28.. 

13.21 

15.17 

14.25 

13.  17 

9. 67 

7.96 

29.. 

1     13.38 

14.71  , 

13.00 

9.54 

7.a3 

30.. 

13.62 

15.17  ' 

12.88 

9.38 

7.92 

31.. 

13.79 



15.33  1. 

1      9 

.29 

1 

NoTK.— Running  ico  during grenter  portion  of  January,  ¥e\M\MLTy ,  «avA^».xc\v. 


SUBPACE   WATER   SUPPLY,   1906. 
Rating  tabUfor  lUinoit  Rivfr  near  Peoria,  III.,  for  1906. 


'A 


».. 

CbJ^. 

&,. 

rtci. 

%t- 

fat. 

l.m 

11,00 

i3.no 

u^ 

Dls-     I 
rhaige.  | 


NnTK.— The  aboTO  tahlo  !■  ftppHc«l)lp  ctnlv  Inr  opon*hiJiiiBl  condition*.  It  Is  bainl  on  divtaani 
nmnicmientr  mnAe  during  1901-190(1.  U  Is  wll  iIpQih^  het»a>n  gagp  hel^t*  0.1  Itrl  and  It  M. 
B«lav  g«gp  hrtght  « feet  the  lahU;  1»  approilmatB, 

ifonCUy  (fwcAargt  of  IlHnoit  River  n<w  Peoria.  III.,  for  1906. 

[Dralnsgn  ftrea.  13,200  luiiure  inlle».] 

UlKliargi!  In  aeconit-teet.  Ran-oa. 


Uaxlroum.!  Miitiniiini 


March...!! 


c.-it.p-f; 


1-,  which  »rr  good.    DlKharee  during  Jii 


DESPLAINEa    HIVER    NEAR   CHANNAHON,  ILL. 

This  station  -A-as  established  October  23,  1902,  and  discontinued 
July  24,  1906.  It  ia  located  just  above  the  mouth  of  Jackson  Creek, 
2t  mile,s  southwest  and  2  miles  east  of  Channahon,  111.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Wate^ 
Supply  Paper  No.  171,  page  100,  where  are  given  also  references  to 
publicatiiins  that  contain  data  for  previous  years.  The  data  collected 
at  this  station  are  valuable  for  the  purpose  of  studying  the  effect  of 
the  Chicf^jo  <lrainage  canal  on  the  river. 
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/  gage  height,  in  fret,  of  Desplaines  River  near  Channahon,  III.,  for  I9(ffi. 


Day. 


.(an. 


83.42 
83.40 
83.42 
83.30 
83.50 

83.30 
83.05 
83.00 
83.18 
82.82 

82.80 
82.78 
82.68 
82. 8H 
82.95 

83.05 

82.85 
82.85 
82.72 
82.70 

82. 36 
80.60 
80.  tW 
81.72 
Kl.ft2 

81.84 
81.08 
82.00 
82.00 
81.82 
81.21. 


Feb.       Mar. 


82.18 
82.65 
K2.58 
82.68 
82.44  ! 

82.52 
82.55 
82.  61 
82.  <« 
82.82 

8:1.00 
82.82 
82.86 
82.45 
83.02 

82.59 
82.oii 
82.68 
82.74 
82.78 

80.98 
81.70 
81.  45 
80.25 
79.82 

80.  4H 
81.20 
81.60 


Apr.   I   May. 


81.95 
81.95 
81.28 
81.44 
81.36 

81.75 
82.05 
82.25 
82.32 
82.42 

82.45 
82.50 
82.75 
83.00 
82.50 

83.00 
82.98 
82.08 
82.88 
83.40 

83.35 
83.50 
82.90 
83.20 
83.05 

82.80 
81.90 
81.90 
81.80 
81.85 
82.30 


82.90 
82.90 
82.90 

82.92 
82.95 
82.  W 
82.22 
81.82 

81.84 
81.90 
82.15 
82.25 
82.36 

82.42 
82.58 
82.52 
82.62 
82.78 

82.80 
82.93 
83.00 
8:i.08 
83.05 


83.15 
82.95 
82.90 
82.82 
82.00 

82.95 
82.98 
83.00 
83.15 
83.16 

83.08 
83.24 
83.25 
83.10 
83.15 

82.90 
83.05 
83.12 
S3. 18 
83.15 

83.11 
83.18 
83.24 
82.98 
83.10 


83.00 

83.15 

82.98 

83.09 

83.10 

83.10  i 

83.30 

83. 16  ; 

83.22 

83.15 

June. 


83.25 
83.22 
83.15 
83. 16 
83.15 

83.15 
83.12 
83.22 
83.26  ' 
83.28 

83.25 
83.20 
83.26 
83.24 
8:^.22 

83.28 
8:J.28 
83.24 
83.21 
83.18 

83.25 
83.30 
83.22 
83.22 


July 


84.20 
84.25 

84.18 
84.22 
84.12 

84.18 
84.28 
84.08 
84.10 
84.05 

83.95 
83.92 
S3. 82 
84.02 
83.82 

83.88 
84.00 
83.92 
83.90 

83.86 

83.65 
83.20 
83.42 
83.85 


fa.m  

84.20  1 

84.25  1 

84.26    

84.20    

» estimates  have  beon  published  for  1905  or  190G,  as  no  discharge  mcasurpraents  were  made. 
)wn,  the  1904  rating  tabic;  Is  applicable  for  these  two  years,  but  as  the  information  is  very 
e  is  a  largo  element  of  uncertainty. 


KANKAKEE    RIVER    AT   DAVIS,    IND. 

tation  was  established  July  13,  1905,  and  was  discontinued 
1906.  It  is  located  at  the  railroad  bridge  at  Davis,  8  miles 
Hamlet,  Ind.  The  conditions  at  this  station  and  the  bench 
•e  described  in  Water-Supply  Paper  No.  171,  page  101.  The 
lected  are  valuable  in  connection  with  the  drainage  of  Kan- 
^ramp. 

iarge  measurrments  of  Kankakee  River  at  Dans,  Ind.,  in  1905  and  1906. 


IfyUrographer. 

M.  8.  Brennan 

do 

Width. 

Area  of 
eection. 

Sq.  ft. 
241 
238 

.^54 
257 
214 

Gage 
height. 

Feet. 
4.55 
4.70 

5.55 
5.07 
4.60 

Di»- 
chargD. 

■  m  m  • 

Feet. 

72 

74 

75 

69 

64 

Sec.-ft. 
213 
317 

E.  V.  Kri«^g.sman 

do 

do 

463 
294 
272 

SURFACE   WATER   SUPPLY.   1908. 
I>aib/  gagt  heighl.  in/ret.  o/  Kankakee  Rii-er  ai  Davit,  Ind.,for  1906. 


I   Apr 


May. 


July. 


D.;, 


Apr. 


lUy.  ■ 


17.. 


DaHfj  ducharge,  in  terond-Jeet,  of  Kaniokte  Rirer  at  Davis,  Ind. 
JULY  TO  DECEMBER.  I«0S.° 


D.y.         July 

»> 

280 
22S 

225 

22S 
22S 
2.10 

Sept. 

Oct. 

No.. 

Illy. 

250 
23S 
235 
23S 

■xa 

ihlish 

22. 

D«y. 

'july. 

'      3BS 
.     3!0 

"!    2M 

:  J40 

:      2B0 

:  350 

Aug. 

Z« 

34. 

340 

So 

3IB 
240 

Sept.;  Oct 
S20  1    2B5 

415  .    385 
3eo  •■    3S5 
3M      3M 

300      3« 

295       31S 
2M 

Nov.   [W. 

J 

260l 
OM  1 
MO 

«S 

w 

TUb  < 
420 

2115 

1 

2M 

29i 

31S 

3« 
360 
360 
34D 
3B0 
300 

510 

4S5 
4<0 

410 
385 

^0 

»f  

2K. 

I)iy 

Apr. 

429 
421 

m 

m^  I., 
ho  jhifi 

rcment 

\pr. 

Day.             _ 

28,1 
2S0 

-     ""^ 

2s: 

ai. 

r: 

'i2 

ITO 

xa 

No.  171, 
hren  ohtai 
N».  211.1 

2!.: 

"rli 

ss 

Wato 

-Supply 
r-Suppf 

"i-a't^ 

mm  tbo  illMbargc 

nt  or 

f.1  mJiflvlU 

ILLINOIR   BIVKH   DRAINAfiK    BASIN. 
Moalhtg  ditchargr  q/"  Kankokft  Rivir  at  Dam».  Ind..J<ir  IfMIS-ti. 


Dln-bargr  In  ■nronil-fpet. 
UsxIiDUtn.   Minimum.      Mnan. 


KAXKAKEE    RIVEK    AT    MOUENCE,    ILL. 

)  station  was  established  February  22,  1906,  and  was  diacon- 
July  20, 1906.  It  is  located  on  the  highway  bridge  in  Monience, 
)out  one-half  inile  below  the  Chicago  and  Eastern  Illinois  Rail- 
■ridge.  The  conditions  at  this  station  and  Ihc  bench  marks 
scribed  in  Water-Supply  Paper  No.  171,  page  102.  The  data 
ed  at  this  station  are  valuable  in  connection  with  the  drainage 
ikakec  Swamp. 


Duchargt 


of  Kankakre  Rivrr  at  Mommce,  III., 


. 

[                          irrd,ngr»ph^r. 

width, 
Frrt. 

MO 

isr^n' 

.XZ. 

cbarge. 

^1 

2.% 
2.fl8 
1.11 

'"-f,^ 

:;:";¥^"::;;:;:;;;:":;:i"-;-: 

_ 

Daily  goffr  brighl.in/nl.  iif  Kaniakre  Ritfr  at  Mmtienee.  III.,  far  1906. 


.   Apr  Us)-,  June.  Jul]'. 


. 

.01 

1 

.00 

2.es 
aw 
2.  so 

2.82 

11 
11 

J.B8 



2.  a 

11 
II 

3.10 

2.m 

1:1! 

l.W 

go 
ss 

1  IIB 

t'E 

i 

2.Si 

3.78 

1.86 

1 

86 


SURFACE    WATER    SUPPLY,  1906. 


Rating  table  for  Kankakee  River  at  Mojntnee,  III.  ^  for  liHio-H. 


Gage 
height. 

j      Dis-    1 
charge. 

Sec.ft. 

Gage 
height. 

Dis- 
charge. 

'   Sec.'ft. 

Gage 
height. 

Feet. 

Dis- 
chAige. 

Sec.'ft. 
2,030 

Gage 
hei^t. 

Di»- 
chAi^e. 

Feet. 

Feet. 

Feet. 

Sec.'ft. 

1.60 

310 

2.10 

980 

2.60 

3.10 

3,210 

1.70 

410 

2.20 

1,170 

2.70 

2,260 

3.20 

3,460 

1.80 

520 

2.30 

1.380 

2.80 

2,490 

3.30 

3.710 

1.90 

650 

2.40 

1,500 

2.90 

;      2,730 

3.40 

3.970 

2.00 

810 

1 

2.50 

1,810 

1 

3.00 

'      2,970 

3.50 

4,230 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  9  diarha--^ 
meaauroments  made  during  1905  and  1906.  It  is  well  defined  between  gage  heights  2.1  feet  and  4  f^>i«^ 
Below  gage  height  2.1  feet  the  table  is  uncertain,  as  the  two  lowest  measurements  are  inconsi.«teJit^ 

Monthly  discharge  of  Kankakee  River  at  Momence,  III.,  for  1906. 


Discharge  in  second -feet. 


Month. 


Maximum.   Minimum.      Mean. 


February  (21-28) 

March 

April 

May 

Juno 

July  (1-20) 


3.020 
4.020 
4.230 
1,850 
1,170 
520 


2.210 

2.260 

1.990 

730 

585 

360 


2.600 
3.110 
2.810 
1.110 
»1 
425 


Note. — Values  for  1906  are  excellent,  except  those  for  July,  which  are  good. 

YELLOW    RIVER   AT    KNOX,  IND. 

This  station  was  established  August  21,  1905,  and  discontinued 
July  23,  1906.  It  is  located  on  the  North  Heaton  Street  Highway 
Bridge,  100  rods  north  of  the  New  York,  Chicago,  and  St.  Louis 
Railroad.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  171,  page  104.  The  data  are 
valuable  in  connection  with  tne  drainage  of  Kankakee  Swamp. 

Discharge  measureinents  of  Yellnv  River  at  Knox,  Ind.,  in  190.y-*>. 


Date. 

1 1  yd  rogrt 
..  i  M.  8.  Un^nnan.. 

ipher. 

Width. 

Area  of 
section. 

Sq.  ft. 
9^ 
96 

294 
158  ' 
260  , 
241 
198 
120 

Gaw 
height. 

Fret. 
2.02 
2.03 

4.ev'i 
3.06 
4.07 
3.(.8 
3.4f. 
2.o9 

Dis- 
ch*rg>f. 

190'). 
August  21... 
Octolwr  3. . . 

Fret. 
91 
94 

120 
84 
117 
117 
116 
92  1 

Sfc.-fi. 
142 

(In 

l.il 

190li. 
March  11.... 

.. .    v..  V.  Kripgsinnn. 

do 

do 

..     do 

<lo 

.-., do 

fM 

.\pril  2S 

June  11 

.lunc  12 

June  12 

J  uno  28 

2M 

m 

3sl 
2* 

Daily  gage  height,  infect,  of  Yellow  River  at  Kno.r^  Ind..  for  1906. 


Day. 

Mar. 
.      3.4 

.\pr. 

May. 
2.7 

Juno. 
2.«i 

July. 
2.5 

Dav. 

1                '             1 

Mar. 
.3.3 

.\pr. 

! 

5.7 

May. 

J  urn*. 
2.6 

J  Illy 

1 

17 

2.4 

iO 

2 

.      3.7 

.'..  0 

2.8 

2.0 

2.4 

18 

3.2 

5.0 

2.,^5 

2.5 

•JO 

3 

..     4.0 

4.0  1 

2.  8.-. 

2.5 

2.  35 

19 

.3.2 

4.7 

2.3 

2.3'. 

2.1 

4 

.      .'►.  9 

3.8 

2.9 

2.4 

2.  35 

20 

,3. 15 

3.9 

2.3 

2.4 

iO 

/) 

(i.  4 
().  9'. 

.3.-, 
3.8 

2.8 
2.8.5 

2.  2 
2.3 

2.2 
2.1 

21 

3.1 
3.0 

3.7 
3.5 

2.3 
2-25 

2.5 
2.5 

1.9 

0 

2.0 

7 

("».  (>.') 

4.1  , 

2.7 

2.5 

2.0 

23 

3.0 

3.3 

2  2 

2.5 

•2.0 

8 

.      5. 7 

4.2  ■ 

2.0 

2.0 

1.9 

24 

2.9 

3. 15 

2.2 

2.4 

9 

.      ').  2 

4.3 

2.  :m 

3.5 

1.9 

2.5 

3.0 

3.0 

2,2 

2.3     . 

10 

r,.  ir, 

4.5 

2.5 

4.3 

2.0 

2<> 

3.3 

.3.0 

2.4 

2.25 

11 

4.  (m 

4.0 

2.5 

4.5  i 

2.1 

27 

4.3 

.3.1 

2.5 

2.2      . 

12 

4.4 

4.7 

2.  4;-. 

3.7 

2.  15 

28 

0.4 

3.  a> 

2.6 

2.7      . 

..---. 

13 

4.0 

3.  H 

4.0 
4.7 

2.  4.'» 
2.4 

3.1 

2.  8 

2.1 
2.0 

2'.> 

.10 

(i.  1 
0.0 

2.9 

2.8 

2.7 
2.75 

2.  «i 
2. 5      . 

14 

\■^ 

.      3.  '^ 

4.8 

2.4 

2.7 

2.0 

31 

5.4 

2.7 

W 

.      3. 4 

'^.A 

2.1 

2.7 

2.0 

V 

1 

ILLINOIS    RIVER    DRAINAGE    BASIN. 
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Ratinj  tibUfor  Yellow  River  at  Knox,  Ind.,foT  1905-6. 

Gage  Dij»-  Gage  Dia- 

heigbt.      charge.       height,      charge. 


Qace     I     Dl0- 
beiinnt.      charge 


Feet. 
1.00 
I.  0 
1.^0 

i.:o 

1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


Sec.-ft. 

56 

6.3 

70 

78 

86 

94 

103 

113 

123 

133 

145 

158 


height. 


Dis- 
charge. 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Sec.-ft. 
171 
185 
199 
214 
230 
246 
2r)2 
278 
294 
312 
330 
349 


Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.«0 
4.80 
5.00 


8ec.-ft. 
368 
387 
407 
428 
449 
471 
493 
539 
.586 
»534 
(i8.'> 
738 


Feet. 

Sec-ft. 

5.20 

792 

5.40 

848 

5.  m 

906 

5.80 

966 

6.00 

1,028 

6.20 

1,091 

6.40 

1.155 

6.50 

1,187 

6.60 

1.219 

6.80 

1,284 

7.00 

1,350 

iOTB. — The  alK)ve  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  8  diacharge 
asurements  made  during  1905-6.  It  is  well  defined  l)etween  gage  heights  2  f«»t  and  5  feet.  Beyond 
ae  limits  the  table  is  approximate. 

Monthly  discharge  of  Yellow  River  at  Knox,  Ind.,/or  1905-6. 


Month. 


Discharge  in  second-feet. 
Maximum.    Minimum,  i    Mean. 


I9ft'>. « 

gust  ^21-31 ) 

jtember 

;ober ; 

v€»mber , 

oember  (1-16) 

1906.  ' 

ich 

ril 

y 

le 

y  ri-23) 


133 
294 
230 
294 
387 


1,330 
936 
278 
610 
214 


56 

77.7 

133 

215 

86 

144 

145 

190 

214 

320 

278 

628 

262  ; 

524 

171  i 

218 

171  ! 

254 

133 

1 

p 

157 

a  For  1905  gage  heights  see  Water-Supply  Pap«*r  No.  171. 

loTK. — Values  are  rated  as  follows:  August.  1905,  fair;  October,  1905.  good;  remainder  of  the  above 
iod,  excellent. 

FOX    RIVER   AT    SHERIDAN,  ILL. 

This  station  wa«  established  in  September,  1905,  and  was  discon- 
aued  July  20,  1906.  It  is  located  at  the  Glen  Park  highway  bridge 
Sheridan,  111.  The  conditions  at  this  station  and  the  bench  marks 
e  described  in  Water-Supply  Paper  No.  171,  page  105.  The  data 
lUected  are  valuable  for  water-power  purpose^s. 

Discharge  incasareinents  of  Fox  River  at  Slwridan,  III.,  in  li)()5-f'}. 


Date. 


1905. 
)tember  10. 
tober  31 


1906. 
rch  11 . 
,rch29. 
.rch  30. 
y2l... 
,y21... 
ne20... 


Hydrograph«T. 


Tlanna  and  Brennnn 
M.  S.  Hrennan 


M.  S.  BnMinan. 
A.  II.  Ilorton. 

do 

do 

do 

M.  8.  Bn'nnan. 


Width. 


Fert. 
199 
199 


19<'. 
-201 
204 
199 
199 
198 


.\n»H  of        Gape 
w-ction.      height. 


Dis-' 
charge 


Sq.  ft.  Fert.         Sec.-ft. 

1,020  ,  4.05  1.100 

1.000  4.12  1.080 


1.340  .\70  3.330 

1.340  .  5.70  3,  .320 

1.320!  5.60  3,180 

916  i  3. 58  506 

916  3. 58  595 

814  3. 20  '  387 


88  SURFACE    WATER    SUPPLY,    1906. 

Daily  gagt  height,  in/tet,  oj  Fox  Rxxa-  at  Sheridan.  Ill, /or  I'm. 


U  :  17. 


M«r.[Apr   Msy 

.5.1       5.1(5    J.U 


*»S     5.0 

.    ILB       4.S        I'M 
.    &I5     1.«.1     <.7.'t 


a-.. 


AafiTUf  table /or  Fae /{iirr  ai  SAmrfon,  III.,  for  t9flS-ii. 

I      Dl>-      '     Qagr  Dls-     ''     OARr 

I  churRf.       hrtunt.      ch«r(w.       heiKhl. 


hfi^. 


Monthly  fiitdvxrgf  of  Fox.  Rivrr  at  Sheridan.  111.. /or  1905-6. 


Piarhargp  In  irTnoi*rt 


.  »«■  WKti'r-aiipply  l*iipprXn.  171. 

I'l  Uuich  to  May,  IKK,  cxo^lent;  FF^nu^J,  Juv.  u^ 


icknowlpdgmf  Qt»  urn]  I'ooppi 

iciT-Joot,  dfJlnllton  «t 

Inoka,  Minn. 

HlulsBippI  RIvprst: 
■IfKiiption 

gief  lielKht« 

deKriptlon 

dLscharite 

dlachargf,  manthly. . 

gage  hpighta 

rating  tablp 


Bibb.  Man  I. 

Kenm^y  Crwk  npiir; 
description .......... 

Bt.  Uary  River  nekr: 

dlKhaiv! 

diacbarge,  monthly . . 

B*gglielghta 

ntlog  table 

SwUlcummt  Cnek  near: 

doeoriptlon 

dlachar^.. .......... 

dlKbarjp,  monthly . . 
sage  heights 

Black  Rlvpr  st— 
NelUavlUe,  Wis.: 

description 

discharge 

discharge,  monthly . . 

BW  heights 

rating  Ubip 

Black'RIverbMln; 

description 

Cable  station,  flgun-  ■hoa'tng 
CardatoD,  Alberta. 

St.  liar;  River  neiir: 

description 

dischatire 

discharge,  monthly.. 

gage  heights 

rating  Uble 


CcHlar  KKplds,  lows.  I'age. 

Ci-dar  BlvWBl: 

desprlption Tl 

diK'harge 73 

dlsfhargc.  monthly 74 

Bage  heights 73 

rating  tahlr> 73 

Cedu-  Ulver  at— 

Cedar  Raplda,  Io«>: 

deaerlption Ti 

discharge,  ninnthly 71 

gagphcighte., 73 

ratlngUble 73 

rhunnahon.  III. 

Desplahies  RIvprneur: 

desiription W 

gsgphplghtx Kl 

(■hlp[K-wa  FbIIx,  WIb, 
rhl|>pewBliivpr»'ar: 

deseriptlon Si 

gage  heights G2 

Chippewa  River  at  and  near— 
Chlppeva  Palls.  Wis.: 

description SI 

discharge SI 

gage  heights si 

Eau  Claire,  Wis.: 

description Si 

dlacbarge S! 

discharge,  monthly U 

gagp  heights S3 

ratlngublp S4 

I'pmpHlBlmn.  niPtlir-l   ot (3-1« 

Ci>..,..ratioQ  arJcnowliflgimnto-f 18 

Cro-jksKin  Utnn. 

Red  LakK  RWprat: 

descrtptlon x 

discharge ao 

discbarge,  monthly 32 

gagehPifrtils 31 

rating  lahlp 31 

(^un-.il  mpl.-rfl.  ,Ims»>s  o( 10 

iiiflhmlc  o(  ujing 10-11 

plate  showing 10 

Dayton.  UInn,: 

description 4S 

discharge 4S 

monthly K 


90 

Crow  KlvCT  oenr-Contlnood.  I 

gae^  heights -  - 

Crow  RlwT  hasLn: 

dMcrtption 

CurvM    (dUeharBo,    >m,    and    velocity), 

flju re  showing I*  i   ( 

I. 

KsnkakepRiwrot:  , 

dpKrtptlon S3  I 

dlscharg* B3  ; 

dlKbsrge,  monthly M  I 

gsgebclghts 8*  ' 

rating  Whl« "* 

DaytDQ,  Mlno. 

description ** 

discharge ** 

dlscbaige,  monthly * 

gagphrights « 

rating  tahlf « 

Dh  Lub  River  at— 
Foiholm,  N.  Dak.; 

description 38 

discharge 38 

discharge,  monthly 39 

gjifli' h.'i«M>       38 

rallngUMe » 

Dcs  Uotnes  Ulver  at— 
pes  Mot IH'O.  Iowa: 

rti-Bcriptlon ^ 

df  Ji'hargp T 

dlschiirgi-,  monthly 78 

gagehelghtB 78 

nillnglal*- 78 

Fort  Iloclp.  Iowa: 

dMcrirllon 76 

dtarhurge 70 

gage  height  a "C 


gagi'h.'lghli'. 

ratlnff  talili-. , 

<  Uolnox  Itm-r  lia' 

ipUi1rHT.I{iviTmii 
Channiihon.  III.: 

dpsrriplion.. 

gagi'  hrlghlH. 
I'hHrpM'onipiiliKi 


Eall  Claire,  Wla.— Coatloned. 

Chippewa  Klver  near-Tonl 

discharge,  monthly 

gage  heights 


Eau  Claln>  Rl\-er: 


description 

discharge,  monthly.. 
gagnhelghlB 


■ting  le 


Fergus  Falls. 

OttertaU  River  near- 
description 

dischaiKi' 

dlacbargr.  monthly. , 
gagBhelghta 

FUmlvaii  Klver  nejir- 
Lady smith,  Wis.: 

dcacrlptlon 

discharge,  monthly.. 

gage  heights 

rating  taltle 

Ktambeau  River: 


on  bcMlge,  Town 
Ih-s  UolDi's  Klvi'i 

gap>  heigh  l^<. 

■oj  Klver  at— 
Sheridan.  111., 
description., 
diivharp^.... 


description... 

dfschnrgi' 

dlBchar^,  mo 
gage  height ». 

loiise  River  near 
description. . 


discharge,  rr 


Tud  Folk*,  K.  Dak.— CoatlBDJil.  ftgt. 

R*d  River  at— ContlnuKl. 

gBcebelsbts ii 

rstlngUble » 

H. 

[■ggBIt,  N.  Dull. 

Shi-yonnp  Rivet  no«r: 

dMCiiptlon 78 

(lljclifli^ 28 

dlBchfligi-,  monthly 30 

gagi'hPights as 

ud»'n  Bs}-  dmloagi-' 

g«DPTai  fefttures. . .  ^ . . . 16 

rdrogrmphlr    Burveyn.    organliBtton  and 

I. 
e-covend  EtKaiDS,  nietboc]  ot  measuilag 

anwof 13 

DiiolB  Rlv«  mar— 
l-eortn.  111.: 

dpKrtplion 81 

dlKhargP,  monthly 8S 

gagphrlghtB 81 

rating  table 8! 

Bnols  River  harin: 

dMCrtpllon  of 80-81 

deocrtption 71 

dlKlUIBB 71 

discharge,  monthly 73 

gage  hsIgtltB Tl-ra 

«a  River  at— 
lowantj-.  In«a: 

description 

dlachaige 

discharge,  monthly 

gage  heights n-TI 

wa  River  basin: 
descrtptlnn  ol 

nciiYllle,  Iowa. 
Red  Cedar  River  nt: 

description 

dl>ehaig« 

discharge,  mnnthly 

gage  heights ; 

rating  lable 

K. 
inkakee  River  at— 
Daiis.  Ind.: 

il««rlption 

discharge 

discharge,  mnnt hiy 

gagp  heights 

rating  tabiei" 

Homence.Iil.: 

description 
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Kankakee  River  at— Continued.  Page. 
Uomance,  111.— Continued. 

discharge 89 

discharge,  monthly H 

gagehd^ts U 

rating  table. »» 

Kanoedy  Creek  at  and  near— 
Babb.  Uont.: 

deecrlpllon 12 

discharge 22 

Kenaauqua,  Iowa. 

descrtplion 79 

discharge,  monthly 80 

gagehelghts 7» 

rating  lable 80 

Yellow  Rii-er  at: 

description 88 

discharge M 

discharge,  monthly 8S 

gagehelghts M 

rating  table... Sa 

L. 
Ladysmlth.  Wis. 

Flambeau  River  near: 

description M-65 

discharge K 

discharge,  nionlhly... M 

gagehelghts SS 

rating  table M 

llankato.  Una. 

Mlimesota  River  near: 

description 4S 

(UMduige 4S 

discharge,  monthly so 

gagehelghts «-») 

rating  table SO 

Merrill.  Wis. 

Wisconsin  River  at: 

discharge 01 

discharge,  monthly ea 

gage  belghta..; M 

riiliriKl-.l.lr « 

Miner's incJi,  il.'llnilion  ot 4 

MlnnewiU.ltivernwiK- 
Mankaln.  Uinn.: 

dlsi'harge « 

dlBcharge,  monthly.. SO 

gagehdghts 10-SO 

rating  table SO 

description  ol t» 

Mlnot,  N.  Dak. 

Mouse  River  al : 

description S.1-,Te 

discharge M 

discharge,  monthly 37 


»3  nil 

MiarisMppl  River  M  Mid  dmu—  Pag*. 

descnplioD 43 

lll«!h«PgB « 

gagehdglitt M 

St.  Paul,  Mian.: 

dlMharge 44 

asak  Tlapirlx-  'Minn.: 

dMoripUoB 41 

divhaigc 41 

dlsctuirgc.  moDthljr 42-43 

S^bclgfaU 42 

i«tlngt»hle 41 

Hlsalulpiri  Rlrrr  badn: 

Ksneral  features 39-41 

llam«ncr.  111. 

Kankakee  River  al: 

Jpscriptton 85 

dlBCbarge SS 

dlKbarge,  moDtbly W 

gaeehelshta S6 

rating  table '. 8B 

UniiK  River  at.an(t  near— 
Foxholm,  N.  Dak.: 

detcriptlon 3I> 

discharge... ^^...^....^^..........,.  36 

gage  heists 35 

lUnot.  N.  Dak.: 

descrliitlon JS^ 

dlsctaarge 36 

dlschar^r  monthly.......... 37 

gnge  heights 36 

rattim  tables 37 

House  Rlvpr  hflsln: 

deacriplloii J4-M 

Multiple-point   method  ot  measuring  dis- 
charge, description  of 11-12 

dPscripHon 63 

discharge,  innnthiy . ........  A5 

gageheighlH 64 

rating  table 04 

NwhP.  S.  Dak. 

Pembina  River  near: 

discharge K 

discharge,  monthly 34 

gage  heights 32^^ 

rating  t«t.le. 33 

Nelllsville,  Wis, 
Blaek  Ktvernt: 

•llacharifp ST 

discharg<>.  monthly 39 

giiBe  heigh  la Se 

rating  table ..-,,,-.,,  5& 

Nelson.  111. 

gage  heists 70 


OttwUU  River  neu^ 

Ferpn  Falls,  Minn.: 

lilscharge. 

gagebelgfats 

rating  tabis 


Pembina  River  near— 
Necbe.  N.  Dak.: 

deacrlpUon n 

dlschaige E 

dlBChaige.  monlbly M 

gagehdghl* »43 

rating  tables 3] 

Peoria.  111. 

Illinois  River  nou: 

descriptloil SI 

dlMharge M 

discharge,  montbly......... ........  fS 

gBgebelgbtB SI 

rating  table. ffi 

Rating  1:.  1.1  ,■».  r-.ini I nietlon  ol ]J-li 

Red  Cedar  River  at— 
Janeorille,  leva: 

deacriptlOD "• 

discharge 'I 

dlKbacge,  monthly <s 

gageheighcs ;i-TS 

Red  Lake  Riyer  a(  - 
Cniokaton,  Minn.: 

description * 

discharge *> 

discharge,  monthly... JJ 

gagehrfghls Si 

East  Grand  Forks.  Minn.: 

discharge J* 

Red  River  at— 

Fargo,  N.  Dak.: 

description ^ 

discharge ."^ 

discharge,  monlhly :i 

gagebeigbts il-.'i 

Grand  Torks,  N.  Dak,: 

description,,,,........,............  2i 

dlscharf!*., i' 

discharge,  monthly !* 

gage  heights ^ 

Red  Elver  basin: 

description 2^-!S 

Rhinelander,  Wis. 

description i*"l 

discharge f ' 

gage  heights »1 
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Rock  River  at  and  near—  Page. 

Nelson,  111.: 

description 69 

discha  rge 69 

gage  heights 70 

Rockton.  111.: 

description 67 

discharge 68 

di.sohurgo,  monthly •  69 

gage  heights 68 

rating  table 68 

Sterling,  111.: 

description 70 

discharge 70 

gage  heights 70 

Rock  River  basin: 

description  of 67 

Rockton,  111. 

Rock  River  at : 

description 67 

discharge 68 

discharge,  monthly 69 

gage  heights 68 

rating  table 68 

Riiro  River  near — 
Anoka,  Minn.: 

description 47 

discharge 47 

discharge,  monthly 48 

gage  heights 47-48 

rating  table 48 

Rum  River  basin: 

description  of 46-47 

Run-off,  computation  of 13-16 

in  inches,  definition  of 4 

S. 

St.  Mary  River  at  and  near— 
Babb,  Mont.: 

description 17 

discharge 17 

discharge,  monthly 18 

gageheighta 17-18 

rating  table 18 

Cardaton,  Alberta: 

description 19 

discharge 19 

discharge,  monthly 20 

gageheights 19 

rating  table 20 

St.  Mary  River  basin: 

description 1(^-17 

St.  Paul,  Minn. 

Mississippi  River  at: 

discharge 44 

Sauk  Rapids,  Minn. 

Mississippi  River  near: 

description 41 

discharge 41 

discharge,  monthly 42-43 

gage  heights 42 

rating  table 42 

Second-feet  per  square  mile,  definition  of . . .  4 

Second-foot,  definition  of 4 

Sheridan,  111. 
Fox  River  at: 

description , 87 

discharge 87 


Sheridan,  111.— Continued.  Page. 

Fox  River  at — Continued. 

discharge,  monthly 88 

gageheights 88 

rating  tabic 88 

Sheyenne  River  near— 
Haggart,  N.  Dak.: 

description 28 

discharge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 29 

Single-point  method  of  measuring  discharge, 

description  of 12 

Slope  method  of  measuring  discharge,  use 

and  value  of 7-8 

Sterling,  lU. 

Rock  River  at: 

description 70 

discharge 70 

gage  heights 70 

Stone  City,  Iowa. 

Wapsipinicon  River  at : 

description 65 

discharge 65 

discharge,  monthly 67 

gage  heights 66 

rating  table 66 

Stream  flow,  measurement  and  computa- 
tion of 7-13 

papers  on,  list  of 3 

Surface  water  supply,  papers  on,  Ust  of 2-3 

Swiftcurrent  Creek  near— 
Babb,  Mont.: 

description 20 

discharge 20 

discharge,  monthly 22 

gageheights 21 

rating  table 21 

T. 
Tables,  explanation  and  use  of 4-6 

U. 

Upper  Mississippi  River  drainage  basin: 

general  features 39-41 

miscellaneous  measurements 44 

V. 

Velocity  method  of  measuring  discharge, 

description  of 9-13 

Vertical-int^rration  method  of  measuring 

dischai^e,  description  of 12 

Vertical  velocity-curve  method  of  measur- 
ing discharge ,  description  of 11 

W. 

Wapsipinicon  River  at— 
Stone  City,  Iowa: 

description 65 

discbarge 65 

discharge,  monthly. 67 

gageheights 66 

rating  table 66 

Wapsipinicon  lliver  basin : 

description  of 65 

Water  supply,  surface,  papers  on 2-3 

Weir,  method  of  measuring  discharge,  re- 
quirements of 8-9 
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Wisconsin  River  at  and  near—  Page. 

MerriU,  Wis.: 

description 62 

discharge 63 

discharge,  monthly 63 

gage  heights 62 

rating  table 63 

Necedah,  Wis.: 

description 63 

discharge,  monthly 65 

gage  heights 64 

rating  table 64 

Rhinelander,  Wis.: 

description 6CV-41 

discharge 61 


Wisconsin  River  at  and  near— Continued. 
Rhinelander,  Wis. — Continued. 

gageheights f^j 

Wisconsin  River  basin: 

description 5^~«> 

survey eo 

Y. 
YeDow  River  at— 

Kfiox,  Ind.: 

description S5 

discharge S5 

discharge,  monthly 8.5 

gageheights ^ 

ratingUble » 


3SIFICATI0N  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  207.] 

le  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Drta;  (2)  Mono^:raphB;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
►urces;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
ed  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
»,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
;  the  others  are  distributed  free.  A  circular  giving  complete  lists  can  be  had 
pplication. 

ost  of  the  above  publications  can  be  obtained  or  consulteil  in  the  following 
3: 

A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 
A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress,  for 
ibution. 

Other  copies  are  deposited  with  the  Superintendent  of  Do<niments,  Washington, 
!.,  from  whom  they  can  be  had  at  practically  cost. 

Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
iries  in  the  large  cities  throughout  the  United  States,  where  they  can  be 
ulted  by  those  interested. 

le  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
ects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
ncs;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
ige;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
)ns;  N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports; 
'uels;  R,  Structural  materials. 

iet  P.— The  hydrogrraphic  progress  reports  contain  the  results  of  Htream  measurement*!.  A 
t  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
i  report*  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
containing  the  progress  rep>orts  of  stream  measurements  (♦  means  out  of  stock).  A  detailed 
c  of  these  reports  (1888-1903)  is  published  as  Water-Supply  Paper  No.  119. 

388.  Tenth  Annual  Report,  Part  II*. 

389.  Eleventh  Annual  Report,  Part  II* 
»0.  Twelfth  Annual  Report,  Part  II*. 
»1.  Thirteenth  Annual  Report,  Part  III*. 
s92.  Fourteenth  Annual  Rei>ort,  Part  II*. 
393.  Bulletin  No.  131  ♦. 

»4.  Bulletin  No.  131  ♦ :  sixteenth  Annual  Report,  Part  II*. 

^95.  Bulletin  No.  HO  *. 

996.  Water-Supply  Paper  No.  11*;  Eighteenth  Annual  Report,  Part  IV*. 

iJ97.  Water-Supply  Papers  Nos.  15*  and  16*  ;  Nineteenth  Annual  Report,  Part  IV*. 

R98.  Water-supply  Papers  Nos.  27*  and  28*  :  Twentieth  Annual  ReiK»rt.  Part  IV*. 

899.  Water-supply  Papers  Nos.  35*,  36*.  37*.  38*.  and  39*;  TAventy-tirst  Aniuial  Report.  Part  IV*. 

900.  Water-Supply  Papers  N*xs.  47,  48,  49,  50,  51,  and  52;  Twenty-second  Annual  ReiKirt,  Part  IV. 

901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65*  and  75*. 
West  of  Mississippi  River,  Water-Supply  Papers  Nas.  66  and  75*. 


II  SEBIES   LIST. 

1902.  East  of  Mialffippi  River,  Water-Supply  Papem  Noa.  82  and  8S. 

Weflt  of  MiflRiMrippi  River,  Water-Supply  Papers  Noa.  84  and  85. 
1908.  East  of  MissisBippl  River,  Water-Supply  Papers  Noa.  97  and  96. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 
1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124. 126. 126, 127, 128,  and  129. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  180, 181, 182, 138, 184.  and  135. 
1906.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  166*.  166*.  167, 168*.  169,  170.  and  in. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  171, 172*.  178*.  174, 175*.  170. 177,  and  17H. 
1906.  East  of  Mississippi  River.  Water-Supply  Papers  Nos.  201, 202, 208,  201. 206,  206.  and  207. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  207, 206,  209,  210,  211,  212,  213,  and  214. 

Correspondence  should  be  addreeeed  to 

The  Dirbctor, 

United  States  Geological  Survey, 

Washington,  D.  C. 
October,  1907. 
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